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ABSTRACT

This

study

focused on

some of the problems

school

districts face in implementing the No Child Left Behind Act
(NCLB) of 2001. NCLB requires that by the year 2013-2014
all students must score at the proficient level or above in
state assessments. This requirement poses unique problems
for

school districts

in achieving

100%

of the

students

scoring at or above the proficient level.
Some of the problems this study examined were: What
was

the

courses

relationship
taken
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performance

number of mathematics
on

the North
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Mathematics Assessment? What was the relationship between
achievement on the North Dakota Reading and Mathematics
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performance

on
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ACT, and

student

achievement in high school coursework? What ACT mathematics
score

did

proficient

a

student

and

need

advanced

in

order

levels

on

to

score

at

the

the North

Dakota

small rural

school

Mathematics Assessment?
Data
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districts

in

southwest

from

North
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Dakota was

used

for

this

study. Correlations, tests of statistical significance, and
regression were employed.
Among

the

conclusions

reached

were:

In

order

for

schools to maintain adequate yearly progress under the NCLB
Act, more students will need to take and pass mathematics
courses above algebra 1. Higher grades in mathematics and
English

III

increased

and English

scores

on

Reading Assessments.

the

IV were
North

positively
Dakota

related

Mathematics

to
and

Not until students were enrolled in

their fourth mathematics course beginning with algebra 1
and above did over 50% of the students perform at or above
the proficient level. Students with low grades of "C" and
below in English III and IV tended not to score in the
proficient or advanced performance levels.
Unless major changes take place, very little chance
exists that 100% of North Dakota students will score at the
proficient level in Mathematics or Reading at anytime in
the foreseeable future.
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CHAPTER I

INTRODUCTION
Background of the Study
As a result of congressional legislation, major
changes are occurring in statewide assessment programs.
Although every state has some type of statewide testing
program, the new emphasis is that every state must have an
assessment program that is aligned with and assesses state
standards in reading and mathematics (No Child Left Behind
Act of 2001; Rigney, 2002).
This study would not be conducted were it not for the
No Child Left Behind Act of 2001. As a result, some of the
provisions of the act are presented in the following
section.
Accountability System
According to Matzke (2002), the No Child Left Behind
Act of 2001 provides among other things for penalties for
public schools and public school districts that do not make
adequate yearly progress. Adequate yearly progress
requirements vary by year and are based upon a certain
percentage of students that must score at the proficient or
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advanced performance level based on each state's
assessments. No Child Left Behind requires that each state
must develop a plan that includes sanctions and rewards
that hold all public schools accountable for student
achievement. These sanctions and penalties become more
serious with each year that adequate yearly progress is not
met. Each state developed its own plans with sanctions in
alignment with the No Child Left Behind Act of 2001. Those
sanctions had to be approved by the United States
Department of Education.
No Child Left Behind Act

, 2001

Sue Rigney is the Title I Director in the United
States Department of Education. According to Rigney (2002),
the purpose of the No Child Left Behind Act of 2001 is
"...to ensure that all children have a fair, equal, and
significant opportunity to obtain a high-quality education
and reach, at a minimum, proficiency on challenging state
academic achievement standards and state academic
assessments" (p.3).
The challenging academic standards required by the No
Child Left Behind Act include academic achievement
standards in mathematics and reading/language arts.

These

academic achievement standards must be developed for every
grade and subject assessed even if the state's own content
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standards cover more than one grade.

Science achievement

levels and descriptors must be developed by 2005-06.
Science cut scores must be established by 2007-08.

The

expectations must be established for all children, and
states must report achievement in at least 3 achievement
levels (Rigney, 2002).
The content standards may include either grade
specific expectations, or they may cover more than one
grade if each grade 3 through 8 is provided with grade
level expectations.

At the high school level, content

standards must define the knowledge and skills that
students are expected to know and be able to do.

Course

titles and years completed are not important (Rigney,
2 0 0 2 ).

The state assessment system for each grade and subject
assessed:
1.
2.
3.
4.
5.

Must address the depth and breadth of the State
content standards
Valid, reliable and of high technical quality
Express student results in terms of the academic
achievement standards
Designed to provide a coherent system across
grades and subjects
May include either or both
a.
Criterion-referenced assessments
b.
Assessments that yield national norms,
if...
1)
For a State that uses only an NRT at a
particular grade, the test is
augmented with additional items as
necessary to measure accurately the
depth and breadth of the academic
3

2)

achievement standards, and
Results are expressed in terms of the
State's academic achievement
standards. (Rigney, 2002, p. 7-8)

According to Rigney (2002, p.28), the Accountability
System in the No Child Left Behind Act of 2001 includes:
1.

Academic standards and assessments;

2.

Achievement of all students; and

3.

Sanctions and rewards to hold all public schools
accountable for student achievement (these may
differ from sanctions required under Title I).

It is the accountability system that is included in
the No Child Left Behind Act, 2001 that attracted the
researcher to pursue this study. According to Matzke (2002)
and Rigney (2002), the sanctions on schools that do not
make adequate yearly progress will become progressively
more stringent. Sanctions for schools that do not make
adequate yearly progress will vary.

Some sanctions are:

school choice; supplemental services for students;
replacing staff; replacing curriculum; replacing
management; securing an expert; extending the day;
restructuring the school; alternate governance; charter
school; private management; state control; or some other
fundamental reform (Matzke, 2002).
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Purpose of the Study
The purpose of this study was to investigate the
performance of selected North Dakota twelfth grade students
on the statewide assessment and to determine the
relationship among student scores on the ACT Reading and
Mathematics Tests, the North Dakota Reading and Mathematics
Assessments, student coursework and student grade point
average. The North Dakota Assessments are based on some of
the standards and benchmarks in the North Dakota reading
and mathematics standards. Due to the fact that not all
North Dakota reading/language arts and mathematics
standards and benchmarks are assessed in the North Dakota
Assessments, those standards and benchmarks that are
addressed have been identified in Tables 28 through 31. The
North Dakota State Assessment currently consists of the
Reading and Mathematics sections of the TerraNova, The
Second Edition, Multiple Assessments plus the North Dakota
Reading and Mathematics Supplements.
Abbreviations
For purposes of this study, the following
abbreviations were used:
A&-HSGA

Assessment adjusted high school grade point
average

ACT

American College Test
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AYP

Adequate Yearly Progress

CAT

California Achievement Test

CGPA

College grade point average

CTB

California Test Bureau (now known as CTB)

CTBS

Comprehensive Tests of Basic Skills

FTIC

First-time-in-college

GEFT

Group Embedded Figures Test

GPA

Grade point average

HSAV

High school average (also high school grade
point average)

HSGPA

High school grade point average

ITV

Interactive video network

MAB

Multidimensional Aptitude Battery

NAEP

National Assessment of Educational Progress

NCLB

No Child Left Behind Act of 2001

NRT

Norm-referenced test

R2

Shared variance

TAAS

Texas Assessment of Academic Skills

TCS

Test of Cognitive Skills

TCS/2

Test of Cognitive Skills, second edition

TN

TerraNova

TN2

TerraNova the second edition
Research Questions

The following research questions were investigated:
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1.

What was the relationship among student HSGPA,
achievement on the North Dakota Assessments, and
performance on the ACT?

2.

What was the relationship for males between
student achievement on the North Dakota
Assessments and performance on the ACT?

3.

What was the relationship for females between
student achievement on the North Dakota
Assessments and performance on the ACT?

4.

What was the relationship between high school GPA
and student achievement on the North Dakota
Assessments?

5.

What was the relationship between high school GPA
and student performance on the ACT?

6.

How do the ACT tests relate to the North Dakota
State Standards and Benchmarks?

7.

Based on student performance, what standards and
benchmarks are in most need of improvement?

8.

What ACT mathematics score did a student need in
order to score at the proficient and advanced
levels on the North Dakota Mathematics
Assessment?
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9.

What ACT reading score did a student need in
order to score at the proficient and advanced
levels on the North Dakota Reading Assessment?

10.

What was the relationship between student
performance on the North Dakota Mathematics and
Reading Assessments and the number of honor
points in mathematics and reading?

11.

What was the relationship between the number of
mathematics courses taken and average ACT
Mathematics score?

12.

What was the relationship between the number of
mathematics courses taken and performance on the
North Dakota Mathematics Assessment?
Research Hypotheses

The researcher expected to find significant positive
relationships between student achievement on the North
Dakota Reading Assessment and the ACT Reading Test; between
student achievement on the North Dakota Mathematics
Assessment and the ACT Mathematics Test? between high
school GPA and student achievement on both the North Dakota
Assessment and the ACT.

The researcher expected the

relationships to exist for both males and females.
Relationships were also investigated between ACT
mathematics scores and ACT reading scores associated with
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the proficient level of performance on the North Dakota
Reading Assessment and the North Dakota Mathematics
Assessment.
Operational Definitions
Standard, content standard, benchmark, high stakes
testing, low stakes testing, cut scores, and performance
level descriptions are defined for purposes of this study.
Standard
A standard is "a description of what students should
know and be able to do" (Bina, 1996, p. 1).
Content Standard
A content standard is "a description of what students
should know and be able to do within a particular
discipline or content domain" (Bina, 1996, p. 1).
Benchmark
A benchmark is "a translation of a standard into what
the students should understand and be able to do at
developmentally appropriate levels" (Bina, 1996, p. 1).
High Stakes Testing
High stakes testing may mean different things to
different people.

For purposes of this study, two sources

of definitions of high stakes testing were examined.
First, the American Education Research Association's
(2000) position concerning high stakes testing stated:
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Certain uses of achievement test results are
termed 'high stakes' if they carry serious
consequences for students or for educators. Schools
may be judged according to the school-wide average
scores of their students. High school-wide scores may
bring public praise or financial rewards; low scores
may bring public embarrassment or heavy sanctions. For
individual students, high scores may bring a special
diploma attesting to exceptional academic
accomplishment; low scores may result in students
being held back in grade or denied a high school
diploma (p. 1).
A second definition of high stakes testing according
to the National Council of Teachers of Mathematics (2003)
position stated:
High-stakes tests are tests that are used to make
significant educational decisions about children,
teachers, schools, or school districts. To use a
single objective test in the determination of such
things as graduation, course credit, grade placement,
promotion to the next grade, or placement in special
groups is a serious misuse of such tests. This misuse
of tests is unacceptable. The movement toward highstakes testing marks a major retreat from fairness,
accuracy, and educational equity. When test use is
inappropriate, especially in making high-stakes
decisions about a child's future, it undermines the
quality of education and equality of opportunity.
Just as disturbing as the serious misuse of these
tests is the manner in which the content and format of
these high-stakes tests tends to narrow the curriculum
and limit instructional approaches. Test results may
also be invalidated by teaching so narrowly to the
objectives of a particular test that scores are raised
without actually improving the broader, often more
important, set of academic skills that the test is
intended to measure.
Assessment should be a means of fostering growth
toward high expectations and should support high
levels of student learning. When assessments are used
in thoughtful and meaningful ways, students' scores
provide important information that, when combined with
information from other sources, can lead to decisions
that promote student learning and equality of
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opportunity. The misuse of tests for high-stakes
purposes has subverted the benefits these tests can
bring if they are used appropriately (p.l).

For purposes of this study, the term high stakes
testing was used to refer to tests that are used to make
significant educational decisions about children, teachers,
schools, or school districts that may result in one or more
of the following:
1.

Being identified as not making adequate yearly
progress;

2.

Narrowing of the school's curriculum;

3.

Replacing teachers in a school; or

4.

Replacing the governance of a school.

Significant decisions about children include, but are not
limited to, graduation, retention, qualification for a
program, limiting course selection for children through
increased course requirements in subject areas assessed
that results in limiting course selection by students,
limiting course selections for children through the
eliminations of courses, and entire departments of classes
made unavailable as a result of test scores.
Low Stakes Testing
For purposes of this study, the term low stakes
testing was used to refer to individual tests that are not
used to make significant educational decisions about
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children, teachers, schools, or school districts that may
result in one or more of the sanctions listed in the
preceding paragraph in defining high stakes testing.
Cut Scores
Cut scores were defined by Madaus (2001) as "the
scores that serve to demarcate passing from failing, or
from one achievement level to the next..." (pp. 90-91).
Reading Performance Level Descriptors
Four performance levels are used in the North Dakota
Reading Assessment. From high to low, these levels are:
advanced, proficient, partially proficient, and novice. The
North Dakota State Assessment Summary Report (2004) defined
the advanced reading level as:
Students identify details, differentiate fact and
opinion, and analyze comparisons in complex tests;
apply reasoning to discern probabilities, analyze
sophisticated usage of vocabulary, and interpret
symbols within a cultural context; evaluate the
significance of historical and cultural aspects of
text, integrate prior knowledge with complex texts,
and support an analysis of author's intent; analyze
creative use of figurative language and distinguish
among various types of figurative language. North
Dakota advanced score range 747-866 (p.l).
The North Dakota State Assessment Summary Report
(2004) defined the proficient reading level as:
Students cross-reference information for
reliability, analyze information, and apply vocabulary
from a complex text; construct meaning, compare
details to make an inference, make inferences
concerning literary characters, and define traits in a
variety of texts; identify examples of cultural and
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historical aspects of texts, explain and determine
author's intent, and inform the main idea in a variety
of genres; interpret language in a variety of texts.
North Dakota proficient score range 720-746 (p. 1).
The North Dakota State Assessment Summary Report (2004)
defined the partially proficient reading level as:
Students use context clues to determine meaning,
apply vocabulary from a text, and use organizational
strategies to aid in the understanding of a text;
identify a dominant trait of a main character,
identify a main idea, and summarize the primary
sequence of events in a text; detect basic cultural
and historical aspects in a text; identify the
author's purpose and a literary character's intent;
determine contextual meanings in a complex text and
interpret simple figurative language. North Dakota
partially proficient score range 699-719 (p. 1).
The North Dakota State Assessment Summary Report (2004)
defined the novice reading level as:
Students identify setting, main ideas, and both
stated and supporting detail in a simple text; use
context clues, recognize the sequence of events, and
determine cultural meaning in a simple text. North
Dakota novice score range 542-698 (p. 1).
Mathematics Performance Level Descriptors
Four performance levels are used in the North Dakota
Mathematics Assessment. From high to low these levels are:
advanced, proficient, partially proficient, and novice. The
North Dakota State Assessment Summary Report (2004) defined
the advanced mathematics level as:
Students create mathematics expressions; identify
Pythagorean triples; apply properties of parallel
lines, two- and three-dimensional figures; compare
areas, volumes; explain similar triangles; determine
trigonometric ratios, determine all possible outcomes
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of probability experiment; interpret, calculate mean,
median, mode, range, convert information from bar
graph to circle graph; apply formula to determine
area, surface area of complex figures; solve formulas,
systems of equations; compare complex equation to
graph; find equation of lines. North Dakota advanced
score range 794-915. (p. 3)
The North Dakota State Assessment Summary Report
(2004) defined the proficient mathematics level as:
Students estimate, compute fractions, percents,
proportions; solve rate problems; simplify expression
with exponents, square roots order of operations; find
intersection of sets, midpoints, mean; apply geometric
properties; compute area; use properties of prisms;
apply Pythagorean Theorem, similarity; calculate
cylinder volume; draw similar triangles; compare
similar, congruent figures; find probability outcomes;
estimate perimeter; create graph labels, scales; model
unknowns; identify, represent patterns, equations;
multiply binomials. North Dakota proficient score
range 768-793 (p. 3).
The North Dakota State Assessment Summary Report
(2004) defined the partially proficient mathematics level
as:
Students compare sizes, using estimation,
computation; convert information from bar graph to
circle graph; apply counting strategies; estimate
values from graph; use protractor to make angle; plot
data; modeling with equation. North Dakota partially
proficient score range 722-767 (p. 3).
The North Dakota State Assessment Summary Report
(2004) defined the novice mathematics level as:
Students calculate rate to solve problems;
interpret graphs; predict outcomes; identify correct
sample method; convert data from bar graph to
percents; convert, estimate volume measurement;
substitute value with equation. North Dakota novice
score range 560-721 (p. 3).
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Assumptions

............

There is an issue as to whether or not seniors fully
demonstrated their knowledge and skills on the North Dakota
Assessments seriously.

For purposes of this study, the

researcher assumed that students took both the North Dakota
State Assessment as seriously as the students took their
regular high school coursework.
Limitations
The sample in this study consisted of students who
attended small North Dakota high schools within a 100 mile
radius of the researcher's schools.

Small schools are

defined as having graduation classes of fewer than 50
students in their high school graduating class. These
students took the twelfth grade North Dakota Reading and
Mathematics Assessments and the ACT Reading and Mathematics
Tests. Scores of students who did not take these tests were
not included in the correlations and analyses in this
study.
Significance of the Study
The No Child Left Behind Act, 2001 is bringing not
only much needed financial funding for education in the
United States, but it is also bringing with it
unprecedented federal sanctions for those schools and
school districts that do not make adequate yearly progress.
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While this study did not answer all of the questions and
concerns of the No Child Left Behind Act, 2001, it dealt
with some questions concerning the relationship of the
performance of students on both assessments involved in
this study. Even if the relationship is high, a cause and
effect relationship between the two assessments were not
assumed just as there would not be a cause and effect
relationship between student height and the relationship of
scores or students weight related to student performance on
these assessments.
In light of the unprecedented national high stakes
placed on the public schools by the No Child Left Behind
Act of 2001, it is imperative that research be conducted
regarding some of the issues that are involved and
sanctions that are involved. The present research examined
some of the relationships among student performance on the
North Dakota Assessments, the ACT, and student achievement
based on course selection and grades in those courses.
These research findings will expand our view of some of the
effects and relationships among high stakes assessment and
other measures of student knowledge and skills in North
Dakota. Findings of this study will also provide a deeper
understanding of some of the relationships and implications
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for improving student achievement through the development
and implementation of improved policies and strategies.
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CHAPTER II
REVIEW OF THE LITERATURE
A review of the literature shows that no studies have
been conducted relating the North Dakota Statewide Reading
and Mathematics Assessments with any other valid and
reliable reading and mathematics assessments. This is due
to the fact that the North Dakota Reading and Mathematics
tests used to assess students statewide are new,
customized, one-of-a-kind assessments.
Although the present study has not determined the
validity and reliability of North Dakota's tests as this
has already been completed (Egan, 2002), the present study
investigated whether there was a relationship between
student achievement on the North Dakota Reading and
Mathematics Assessments and the ACT Reading and Mathematics
tests.

If these tests are highly correlated, perhaps

colleges and universities should begin to use the results
in their admissions and course placement decisions as
Superintendent of Public Instruction Dr. Sanstead
(February, 2002? September, 2002) suggested.
While a review of the literature revealed no studies
that have been conducted relating the North Dakota Reading
18

and Mathematics Assessments with the ACT, this review of
the literature provides many studies conducted with various
assessments including the ACT.
American College Test (ACT) Studies
The ACT has long been a measure that many colleges and
universities have used in studies relating how well the ACT
predicts student grade point average (GPA) in the first
year of college. The ACT has been used as a predictor of
college success for decades.
Noble (1991) found that the use of prediction models
using combined ACT scores and high school grades were
superior to using either high school grades or ACT scores
alone.

While the current study does not predict college

grades based on ACT scores and high school grades and
coursework, it is important to note that such prediction
relationships exist.
Paszczyk (1994) studied 428 of the 1,752 Chicago State
University undergraduates who graduated between the fall of
1990 and the fall of 1993. Only 428 of the graduates were
included in this study as her study was limited to those
who had ACT scores on their record. These graduates' ACT
scores and GPA were studied.

A Pearson Product-Moment

Correlation was calculated using the sampled students' ACT
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scores and college GPAs. Paszczyk (1994) found that as ACT
scores increased so did the students final college GPA.
Laing, Engen, and Maxey (1990) studied a 20% random
sample of seniors who took the ACT Assessment in October
1987. After cases with critical data missing were
eliminated, the sample included 44,259 students. Laing et
al. found that each additional high school course that
students completed in a subject area assessed by the ACT
resulted in higher mean scores on the corresponding ACT
tests. Some exceptions that were not associated with higher
ACT scores were the third course in English and the seventh
course in mathematics. Students who took two mathematics
courses obtained a mean mathematics ACT test score of 10.0
while those students who completed 5 mathematics courses
received a mean mathematics ACT test score of 21.6.
The researchers also stated that it was conceivable
that the relationship between number of high school core
courses taken per subject area and the corresponding ACT
test score may not be a causal relationship but may be due
to the other variables, such as student ability and quality
of instruction. A regression analysis indicated that the
best predictors of the ACT composite score were: high
school grade point average; years of mathematics courses
taken; years of natural science courses taken; high school
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rank; and gender with males receiving an ACT mathematics
score of 19.0 and females receiving a 16.3 (Laing et al.,
1990).
A linear combination of learning style, ACT score,
high school class rank, and high school core grade point
average were used to predict enrollment status of fall
semester sophomore agriculture students (Garton, Dyer,
King, & Ball, 2000). The study focused on first year
college freshmen classes of the fall of 1997 and 1998. The
Group Embedded Figures Test (GEFT) was administered to
assess the preferred learning style of students as either
field-dependent or field-independent. Garton et al. found
that a low positive relationship (r=.21) existed between
students' GEFT scores and their cumulative freshman year
GPA. The best predictors of students' academic performance
at the completion of the freshman academic year was a
combination of students' high school core GPA and ACT
scores for the 1997 freshman class; for the 1998 freshman
class, high school core GPA alone was the best predictor of
college academic performance. This study (Garton et al.,
2000) concluded that additional research was needed to
establish better predictors of student success in college.
McLure (1998) studied systematic 10% samples of ACTtested high school students with valid ACT composite scores
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from 1987, 1990, 1993, and 1996.

She found strong evidence

that students who take more mathematics courses scored
higher on the ACT Mathematics test.

In Table 1, McLure

(1998) found the following ACT scores based on the number
of mathematics courses taken.
Table 1
Number of Mathematics Courses Taken and Mean ACT
Mathematics Score

Number of Mathematics

Mean ACT

Courses Taken

Math Score

1

15.41

2

16.48

3

18.99

4

21.82

5

24.12

6

26.12

Not all mathematics courses were counted in this
study. Mathematics courses counted included algebra I,
algebra II, geometry, trigonometry, calculus, or other
advanced mathematics. McLure (1998) also reported that, for
every racial/ethnic group, the difference was from 7 to 10
ACT points in going from students who have one course to
those students who have taken six mathematics courses.
Smith (1993) examined the Scholastic Testing Service
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High School Placement Test (HSPT) scores, final high school
grade point average, and ACT composite scores of the class
of 1993 at Central Catholic High School in Toledo, Ohio.
There were significant correlations between ACT scores and
HSPT scores. Significant correlations were also found
between GPA and ACT scores.
Phillippi (1992) studied 133 undergraduates who were
mostly freshmen students in an introductory psychology
course. Students took the ACT, the ACT/COMP (College
Outcomes Measures Program), and the Multidimensional
Aptitude Battery (MAB). The MAB is a group-administered
intelligence test. Relationships were studied among these
tests as well as between high school grade point average
and grade point average of these same students after their
second year of college. The researchers found no
relationship between high school grade point average and
ACT/COMP. Phillippi also found that intelligence measured
by the MAB was a strong predictor of ACT scores and college
grade point average. However, the researcher claimed that
although the predictions were significant, it did not
explain much of the variance of scores.
Morgan (1992) studied ACT composite scores and college
grade point averages for 100 first year college freshmen at
an urban state university in Illinois. Relationships were
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studied between ACT composite scores and grade point
averages of college freshmen at the end of the freshman
year. Although low, statistically significant correlations
were found between ACT composite scores and grade point
averages. Morgan recommended that the university implement
an enhanced multifaceted approach in admission decisions.
Since the first year of college is considered the most
critical one and due to lack of data related to the ACT
composite score as a predictor of success at the college
level for freshmen, Morgan also recommended that further
research was necessary in this area to provide a more
accurate frame of reference for those involved in
recruitment, admission, and retention processes.
Noble and Sawyer (2002) did more research as Morgan
(1992) recommended and used data from two years of ACT'S
prediction research history files from 1996-1997 and 19971998.

These files consisted of high school student grade

point averages (HSAV), ACT composite scores, and first year
college grades. This study included 219,435 first-year
enrolled students from 301 postsecondary institutions from
1996-1997 and 214,924 first year enrolled students from 294
colleges from 1997-1998.

Students' HSAVs were based on

their self-reports of grades in 30 college-preparatory
courses.

Noble did not do the same study with two groups
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of first-year college students.

Instead, the 1997-1998

first year enrolled students comprised the cross-validation
group in which predictions of the 1996-1997 were applied.
Noble (2002) found that high school grade point
average (HSAV) could be used to predict somewhat more
accurately college freshman grade point averages (CGPA) for
student CGPA levels of 2.50 and 3.00 than the ACT composite
score. However, HSAV was an ineffective predictor for
higher CGPA for the first year in college and that ACT
composite scores were better predictors for higher CGPA
than were HSAVs.
Noble (2002) also found evidence to support the idea
that non-cognitive factors contribute significantly to high
school grades lower than a B. Noble also found that
predictions based on ACT composite score and HSAV jointly
were more accurate than those based on either HSAV or ACT
composite score alone.
Noble's (2002) research also appear to support earlier
research findings that:
1.

College grades reflect achievement and noncognitive factors, and

2.

These non-cognitive factors are less pervasive at
higher achievement levels.
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These two findings by Noble have implications to the No
Child Left Behind Act's aim of having all students scoring
at the proficient level by the year 2013-2014.

These non-

cognitive factors are likely to affect student achievement
on the North Dakota State Assessment as well. The
implication is that perhaps no matter what a school does,
it may be impossible for the school to realistically get
every student in the school to score at the proficient
level due to the non-cognitive factors that affect student
achievement.
Bassiri and Schulz (2003) used ACT assessment test
scores in English, mathematics, reading, and science as
common items to adjust for easy and hard grading standards
in individual high school courses. The result was a scaling
approach utilizing an ACT assessment-adjusted high school
grade point average (AA-HSGPA) which was comparable across
schools, cohorts, and among students within the same school
who took different courses. Three samples were used.
Approximately 1500 students from 50 high schools were
selected which were representative of the sample of 36,652
students from the original sample of 390,179 students from
over 1,300 high schools from graduating high school classes
of 1996, 1997, 1998, and 1999.
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Results of the Bassiri et al. (2003) study revealed
problems using high school grade point average alone to
predict college achievement. Non-cognitive factors, such as
attendance, social conformity, willingness to please
authority figures, and class participation, were some
factors that affected both high school and college grade
point average. No single variable could be relied upon for
predicting college academic achievement. Bassiri et al.
found that the shared variance (R2) improved from 0.17 to
0.22 when the ACT composite was combined with high school
grade point average in predicting college grade point
average. R2 improved again from 0.25 to 0.27 when ACT
composite was combined with the AA-HSGPA. According to
Bassiri et al. (2003), the best model for predicting
college achievement consisted of AA-HSGA and ACT Assessment
scores in predicting a scale-adjusted college grade point
average.
History of the ACT
Since the ACT was first administered in 1959, how the
test results have been used has changed. Reckase (1997)
described how the ACT was originally used:
It was developed as a source of information that
could be used by the advising staffs of the land grant
colleges in the Midwest to help place entering
students in entry level courses that matched their
educational background. At the time that the test
battery was first used, the institutions using the
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test were not very selective in their admissions
processes, so admissions was not a major use of the
test (p. 6).
The philosophy for design and use of the ACT was and
still is that future performance can be predicted by
measuring past performance on sets of tasks similar to what
is to be predicted. The ACT was constructed to take sets of
tasks from both high school and college and incorporate
them in what would make a good intersection of tasks that
represent knowledge and skills that are prerequisites to
success in beginning college level courses. In the late
1970s, ACT results began to be used by various groups for
scholarship selection and as one criterion for college
selection (Reckase, 1997).
From 1959 to 1989 the ACT consisted of the following
four tests: English Usage, Mathematics Usage, Social
Studies Reading, and Natural Sciences Reading. These tests
were designed to measure the level of skills and knowledge
acquired in high school that were important for success in
entry level college courses. In 1973, the ACT added the
following expected uses for the ACT Assessment Program,
"They include: student self evaluation, college and general
educational planning at the high school level, selection
for admissions at the college level, course placement, and
educational planning at the college level" (Reckase, 1997,
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p. 7). After the early 1970s, scholarship selection was
added as one of the uses of the ACT (Reckase, 1997).
The ACT Assessment has changed since 1973. Today the
ACT Assessment consists of the following 4 tests: English
Test, Mathematics Test, Reading Test, and Science Reasoning
Test. These tests do not include all of the areas of
English, mathematics, reading, and science. Instead, these
tests assess the concepts described in the following
paragraphs (ACT, 1999).
The ACT English Test assesses usage/mechanics and
rhetorical skills. Within usage/mechanics the following
concepts are assessed: punctuation, basic grammar and usage
and sentence structure. Within rhetorical skills test
takers make decisions about strategy, organization, and
style (ACT, 1999). This test is 45 minutes in length,
contains 75 items, and provides scores in usage/mechanics,
rhetorical skills, and total (Murphy, Conoley, & Impara,
1995).
The ACT Mathematics Test assesses skills in the
following areas: pre-algebra/elementary algebra,
intermediate algebra/coordinate geometry, and plane
geometry/trigonometry (ACT, 1999). This test has a testing
time of 60 minutes, contains 60 items, and provides scores
in pre-algebra/elementary algebra, algebra/coordinate
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geometry, plane geometry/trigonometry, and total (Murphy,
et al., 1995).
The ACT Reading Test assesses reading comprehension
skills in referring and reasoning. Reading selections are
taken from social studies/sciences and arts/literature
(ACT, 1999). This test has a testing time of 35 minutes,
contains 40 items, and has scores in social studies/
sciences, arts/literature, and total (Murphy et al., 1995).
The ACT Science Reasoning Test assesses skills in
interpretation, analysis, evaluation, reasoning, and
problem-solving in the following formats: data
representation, research summaries and conflicting
viewpoints (ACT, 1999).

This test has a testing time of 35

minutes, contains 40 items, and provides only a total score
(Murphy et al., 1995).
North Dakota Assessment Program History
Statewide assessment in North Dakota has had a
relatively short history.

The first North Dakota State

Assessments at any given grade level were first conducted
in 1990 (Becker, 1999). From the spring of 1990 through the
spring of 1997, North Dakota students in grades 3, 6, 8,
and 11 were assessed with the Comprehensive Tests of Basic
Skills, Fourth Edition (CTBS/4). In addition to the
achievement test, a group ability test known as the Test of
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Cognitive Skills (TCS) was also administered. The primary
significance of using the companion group ability test was
to help educators determine if students were working
commensurate with their ability (Becker, 1990; Becker,
1993; Becker, 1999).
The costs of these statewide assessments during this
eight year period were low and included all test books,
answer documents, test directions for teachers, shipping,
scanning, scoring, report generating, and comprehensive
individual, classroom, school, district and state reports.
Costs during these years were about two dollars per student
per year (Becker, 1998).
The 1997 North Dakota Legislative Assembly
appropriated additional funding to provide for the
selection of a new achievement test to be administered
statewide in North Dakota. The number of grades assessed
would vary depending upon a request for proposal and
negotiated contract. A test selection team was formed
consisting of ten education professionals from throughout
North Dakota and eight education professionals from the
North Dakota Department of Public Instruction. The
education professionals from North Dakota consisted of a
fourth, sixth, eighth, and high school teacher selected by
the North Dakota Education Association. The North Dakota
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Council of Educational Leaders selected an elementary
principal, middle school principal, high school principal,
and school superintendent. The North Dakota School
Counselors' Association selected a school counselor. A
professor of school psychology was also chosen for his
assessment expertise. The North Dakota Superintendent of
Public Instruction appointed all ten of these people to the
Test Selection Team (Becker, 1998).
At the conclusion of the test selection process during
the summer of 1997, the TerraNova, First Edition, was
selected as the norm-referenced achievement test that would
best meet the needs of North Dakota. The TerraNova, First
Edition, is another name for the Comprehensive Tests of
Basic Skills, Fifth Edition. In addition to the achievement
test, the test selection team also recommended the use of
the Test of Cognitive Skills, Second Edition (TCS/2). The
TCS/2 is the companion group ability test to the TerraNova,
First Edition (Becker, 1998; Becker, 1999).

These two test

batteries, the TerraNova, First Edition, and the TCS/2
comprised the basis of North Dakota's second generation
statewide assessment program.
The test selection team also recommended that the
North Dakota Department of Public Instruction change the
grades tested from 3, 6, 8, and 11 to 4, 6, 8, and 10.
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These grades reflected at least two of the three grades at
which the North Dakota content standards were written which
were 4, 8, and 12. The North Dakota Department of Public
Instruction followed this recommendation (Becker, 1999).
Table 2 displays North Dakota State Assessment results
from spring of 1990 through spring of 2001 (Becker, 2001;
North Dakota Department of Public Instruction, 2001).
Table 2 displays the first 12 years of statewide
assessment results in North Dakota history. When using
Table 2, it is important to note that from 1990 through
1997 the state assessment program used the Comprehensive
Tests of Basic Skills, Fourth Edition (CTBS/4). Beginning
in 1998 the statewide assessment switched to The TerraNova,
First Edition. As a result of a different test being used,
the testing scale and norms were different.
Student achievement results during these years showed
a small but gradual increase.

Results of both the

statewide testing program and the National Assessment of
Educational Progress also show relatively high achievement
compared to the rest of the country. The test results above
as well as the National Assessment of Educational Progress
results in the next section support Sanstead's (2000)
commending North Dakota students for scoring either at or
near the top in the country in statewide assessments.
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Table 2
1990 to 2001 Performance of North Dakota 10th and 11th Grade
Students in the North Dakota Statewide Testing Program*

Year^t

Grade

Reading*

Mathematics*

Composite*

1990

11

58

64

62

1991

11

59

66

64

1992

11

58

67

64

1993

11

59

68

64

1994

11

60

68

65

1995

11

59

67

64

1996

11

59

68

65

1997

11

60

67

65

1998

10

68

71

70

1999

10

70

73

72

2000

10

69

72

71

2001

10

67

71

70

* Scores are in national percentile ranks
A From 1990-1997 the Comprehensive Tests of Basic Skills,
Fourth Edition (CTBS/4) was the assessment used
t Beginning in 1998 The TerraNova, First Edition was used
with a new scale and new norms.
National Assessment of Educational Progress (NAEP)
The National Assessment of Educational Progress (NAEP)
is another prong in the North Dakota Assessment Program
(Becker, 2001). NAEP has been assessing students on a
state-by-state comparison basis in eighth grade since 1990.
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On the NAEP Mathematics assessments (National Center of
Educational Statistics, 2004; Reese, Miller, Mazzeo, &
Dossey, 1997) North Dakota has had the following percentage
of students scoring at each of the following proficiency
levels:
Table 3
Percentage of North Dakota Eighth Grade Students Scoring at
the National Assessment of Educational Progress (NAEP)
Mathematics Achievement Levelsf
Year Advanced

Proficient

Basic

Below Basic

1990

4

27

44

25

1992

3

29

45

22

1996

4

33

40

23

2000

4

30

42

24

2003

5

31

45

19

f Due to rounding, the percentages in Table 3 do not always
equal 100
In addition, North Dakota eighth grade students scored
number one in the country in mathematics in both 1990 and
1996 with scale scores of 281 and 284 respectively. In
1992, North Dakota students ranked number two in
mathematics with a scale score of 283 (Reese et al., 1997).
In 2000, North Dakota's scale score was a 283 which was
tied for fifth highest in the nation (National Center of
Educational Statistics, 2002). This was the first time that
North Dakota's eighth grade students' mathematics scale
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score dropped on the National Assessment of Educational
Progress. It was noted th^t each of the four states whose
scale scores were higher than North Dakota's violated one
or more sampling criteria.

An asterisk denotes that one or

more sampling criteria were violated by that state.
North Dakota students have also participated in the
eighth grade NAEP Reading Assessments beginning in 2002.
Table 4 displays North Dakota's results.
Table 4
Percentage of North Dakota Eighth Grade Students Scoring at
National Assessment of Educational Progress (NAEP) Reading
Achievement Levels
Year Advanced

Proficient

Basic

Below Basic

2002

2

35

45

18

2003

3

38

40

19

Current North Dakota Assessment Program
North Dakota (Sanstead, 2002) used a committee of 146
experts from across North Dakota to align the scale of the
North Dakota assessments to the narratives of the State's
achievement standards, following the Bookmark Standard
Setting Procedure with assistance from CTB/McGraw-Hill
(Egan, 2002). Quality assurance procedures were followed
and impact data were considered in this Bookmark Standard
Setting Procedure in North Dakota to establish cut scores
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for the performance standards on the North Dakota Reading
and Mathematics Assessments for students at grades 4, 8,
and 12. As a result of the in-depth Bookmark Standard
Setting Procedure used, North Dakota's resulting cut scores
should be valid with reliable results (Egan, 2002).
Results of the current North Dakota State Assessment
Program are presented (Becker, 2004) in Table 5.
Table 5
Percentage of North Dakota Students Scoring at and above
the Proficient level on the North Dakota State Assessments

Grade
4

8

12

Year

Reading

Mathematics

2001-02

74

57

2002-03

74

58

2003-04

80

64

2001-02

66

42

2002-03

70

44

2003-04

72

46

2001-02

50

33

2002-03

53

33

2003-04

55

36

Becker (2003, 2004) reported that the twelfth grade
mathematics scale score of 768 translates to a student
scoring at about the 78th national percentile rank during
spring testing and at about the 80th national percentile
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rank during fall testing. Table 6 shows scale score cut
points for each performance level on the North Dakota
Mathematics Assessment along with the performance level cut
scores and approximate TerraNova (2001) national percentile
ranks (Becker, 2003).
Table 6
North Dakota Mathematics Assessment Performance Levels:
Scale Score (SS) Cut Points and National Percentile Ranks
(NPR

).

Partially
Advanced

Proficient

Proficient

Novice

Grade

SS

NPR

SS

NPR

SS

NPR

SS

NPR

12

794

91

768

78

722

44

560

1

8

753

93

716

73

662

28

502

1

4

665

83

635

54

606

26

403

1

Table 7 shows scale score cut points for each
performance level on the North Dakota Reading Assessment
along with the performance level cut scores and approximate
TerraNova (2001) national percentile ranks (Becker, 2003).
TerraNova (2001) national percentile ranks in Tables 6
and 7 vary slightly due to the supplemental items that are
added to the TerraNova, Second Edition. The TerraNova,
Second Edition, is the primary component of the North
Dakota State Assessment.

The supplemental items are CTB
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test items that are on the TerraNova scale (Becker and
Becker, 2004).
Table 7
North Dakota State Reading Assessment Performance Levels:
Scale Score (SS) Cut Points and National Percentile Ranks
(NPR

).

Partially
Proficient

Novice

NPR

SS

NPR

SS

NPR

720

62

699

42

542

1

89

678

52

653

30

507

1

83

634

40

606

19

433

1

Advanced

Proficient

Grade

SS

NPR

SS

12

747

84

8

726

4

678

Becker and Becker (2004) wrote that any schools of 50
or more students at a grade level that have met the No
Child Left Behind Act 2013-2014 requirement of having 100%
of their seniors scoring at the proficient level should be
recognized and commended. To date Becker and Becker are not
aware of any high schools that have attained this in North
Dakota or anywhere in the country. Becker and Becker (2004)
urged this consideration so that these exemplary educators
and schools can assist all of us around the country in
improving student achievement in all schools in the quest
for attaining the requirements of No Child Left Behind.
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Criticisms of High Stakes Testing
The American Evaluation Association (2002) position on
high stakes testing in pre K-12 education states:
High stakes testing leads to under-serving or
mis-serving all students, especially the most needy
and vulnerable, thereby violating the principle of 'do
no harm.' The American Evaluation Association opposes
the use of tests as the sole or primary criterion for
making decisions with serious negative consequences
for students, educators, and schools. The AEA supports
systems of assessment and accountability that help
education (P. 1).
One critic (Bracey, 2002) made a case that the word
"proficient" in No Child Left Behind Act, 2001 sets a trap
in expecting all students to score at the proficient level
on state assessments when, on the National Assessment of
Educational Progress (NAEP), very few children attain the
proficient level as indicated in Table 3. Mathematics NAEP
scale scores range from 0 to 500. It does not matter if the
is looking at 4th, 8th, or 12th grade scale scores. Due to
this, growth for a state or sub-population increases from
4th grade to 8th grade. Twelfth grade NAEP mathematics
scale scores would be higher than 8th grade results and 8th
grade NAEP mathematics results would be higher than that of
4th grade students (Reese et al., 1997).
Bracey (2002) stated that No Child Left Behind is
another unfunded federal mandate. Just as the federal
government has not fully funded the share of special
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education costs that it said it would, some educators do
not believe that the federal government will follow through
on paying the additional costs that are involved with
implementing No Child Left Behind. Instead of paying 40% of
special education costs, Bracey asserts that the federal
government is funding only 17% of the costs of special
education.
Standards movement advocates take for granted that
high standards on high stakes assessments are worth
teaching to and can reduce adverse impacts in student test
performance through what is taught and learned (Madaus &
Clarke, 2001). Madaus and Clarke described evidence from
one hundred years of test data with most of their evidence
based on analysis of research conducted at Boston College
over the past 30 years.
According to Madaus and Clark (2001), a cut score is a
major weakness of the high-stakes, high-standards
assessment movement. During the standard-setting process
cut scores are set very high relative to student
distributions of scores on standardized achievement tests.
On the NAEP, never more than 4% of students exceed the
advanced level. Madaus and Clarke (2001) point out this
discrepancy with independent achievement data from the SAT1, ACT, and advanced placement tests in mathematics. The
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arbitrary nature of the methodologies used to develop these
high cut scores lack proper external validation prior to
using them to label students.
Becker and Becker (2004) agreed with Madaus and Clarke
(2001) that cut scores tend to be set too high.

In North

Dakota, in order to score at the proficient level, a high
school senior needs to receive a scale score of 768 on the
North Dakota Mathematics Assessment. The North Dakota State
Assessment consists of TerraNova selected response and
constructed response items plus selected response items
from CTB's item bank of additional items. The TerraNova
scale is used for the North Dakota State Assessment.
Madaus and Clarke (2001) cited additional problems
with very high cut scores. One is that these results
provide a misleading view of change because huge increases
can occur within one of the performance levels and that
gives the appearance that no change has taken place. A
second problem is that as schools set goals for overall or
annual improvement accomplishing these goals is not
possible by legitimate means. This provides teachers
incentive to teach to the test in not only appropriate but
inappropriate ways.
In addition, Madaus and Clarke (2001) described how as
far back as 60 years ago students learned to memorize stock
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responses that would be adaptable to any writing prompt.
Teachers taught to the test and not to increase and improve
student learning.
After studying the adverse impact of high-stakes
testing over the past one hundred years, Madaus and Clarke
(2001) drew the following four conclusions:
1.
2.
3.

4.

High-stakes, high-standards tests do not have a
markedly positive effect on teaching and learning
in the classroom;
High stakes tests do not motivate the
unmotivated;
Contrary to popular belief, "authentic" forms of
high-stakes assessments are not a more equitable
way to assess the progress of students who differ
by race, culture, native language, or gender; and
High-stakes testing programs have been shown to
increase high school dropout rates, particularly
among minority student populations (p 86).

In related literature, McNeil and Valenzuela (2001)
wrote that under the Texas Assessment of Academic Skills
(TAAS) high stakes testing in Texas has adversely affected
curriculum, instruction, school resources and children.
McNeil and Valenzuela found that high stakes testing:
1.

Reduces the quality and quantity of curriculum

2.

Distorts educational expenditures by diverting
scarce educational dollars away from curriculum
resources, laboratory supplies, and books to buy
test preparation materials

3.

Aims instruction at the lowest level of skills
and information
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4.

Violates what is known about how children learn

5.

Imposes exit measures that are particularly
inappropriate for students with limited English
proficiency (LEP)

6.

Widens the gap between the education of children
in the poorest schools and that available to more
privileged children.

Waugh, Micceri, and Takalkar (1994) studied firsttime-in-college freshmen (FTIC) regarding race, high school
grade point average, Scholastic Assessment Test (SAT) and
the ACT Assessment scores. Five years of fall semester FTIC
cohorts were studied which included 573 students. Waugh et
al. found that re-enrollment/graduation rates were
positively related to grade point average, but that ACT and
SAT scores were not related to re-enrollment/graduation.
Research relating the North Dakota State Assessments, ACT
scores, and grade point average to re-enrollment/graduation
is an area in which further research needs to be conducted.
TerraNova Study
Tsai (2000) described a linking study that was
conducted between the Missouri Assessment Program (MAP) and
the TerraNova Multiple Assessments, First Edition. Data
were collected on more than 51,000 students in grades 2-4,
and 6-11 who were assessed with the TerraNova Multiple
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Assessment, First Edition in the spring of 1998 and the
Missouri Assessment Program in the spring of 1999. The
study resulted in developing predictions with a 68%
confidence interval for student scores on the Missouri
Assessment Program one year after having taken the
TerraNova Multiple Assessments, First Edition. This helped
Missouri educators identify possible student problem areas
for classroom teachers so that student achievement could be
improved prior to the Missouri Assessment Program one year
later.
Tsai (2000) did not relate the ACT to a state
assessment. Tsai (2001) did relate student achievement on
the TerraNova Multiple Assessments to the Missouri
Assessment Program (MAP).

The Multiple Assessments form of

the TerraNova, The Second Edition is the base on which the
North Dakota Reading and the North Dakota Mathematics
Assessments were developed.
Summary
Although much research has been conducted relating the
ACT, grade point average, and student coursework, no
previous research has been conducted examining
relationships of the North Dakota Reading and the North
Dakota Mathematics Assessments with the ACT, student
coursework, and grades in that coursework. Research
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conducted relating student ACT scores to coursework and
grades in that coursework has shown positive relationships
between completion of advanced coursework and scoring
higher on the ACT and receiving higher grade point averages
during college. The next chapter describes the methods,
procedures, sample of participants, instruments, and data
analysis used in the current study.
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CHAPTER III
METHODS AND PROCEDURES
Introduction
The purpose of this study was to investigate the
relationships among student scores on the ACT Reading and
Mathematics tests, the North Dakota Reading and Mathematics
Assessments, and student achievement in coursework. The
North Dakota State Assessment currently consists of the
Reading and Mathematics sections of the TerraNova, The
Second Edition (TN2) Multiple Assessments plus the North
Dakota State Assessment Supplement in reading and
mathematics.

The study collected and examined data to

answer the following questions:
1.

What was the relationship among student HSGPA,
achievement on the North DakotaAssessments, and
performance on the ACT?

2.

What was the relationship for males between student
achievement on the North DakotaAssessments and
performance on the ACT?
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3.

What was the relationship for females between
student achievement on the North Dakota Assessments
and performance on the ACT?

4.

Was there a relationship between high school GPA and
student achievement on the North Dakota Assessments?

5.

What was the relationship between high school GPA
and student performance on the ACT?

6.

How do the ACT tests relate to the North Dakota
State Standards and Benchmarks?

7.

Based on student performance, what standards and
benchmarks are in most need of improvement?

8.

What ACT mathematics score did a student need in
order to score at the proficient and advanced levels
on the North Dakota Mathematics Assessment?

9.

What ACT reading score did a student need in order
to score at the proficient and advanced levels on
the North Dakota Reading Assessment?

10.

What was the relationship between student
performance on the North Dakota Mathematics and
Reading Assessments and the number of honor points
in mathematics and Reading?

11.

What was the relationship between the number of
mathematics courses taken and average ACT
Mathematics score?
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12.

What was the relationship between the number of
mathematics courses taken and performance on the
North Dakota Mathematics Assessment?
Selection of the Study Sample

Available data were used for 274 students from within
a 100 mile radius of the researcher's schools in south
central North Dakota in which he is employed and from which
cooperation was obtained. High schools were included if
individual student transcripts and individual student
scores could be obtained from seniors who have taken the
ACT and/or the North Dakota State Assessments.
Instruments and Measures
Although assessments were not administered as a part
of this study, the following pre-existing assessment
results were included in this study:
1.

North Dakota Reading Assessment,

2.

North Dakota Mathematics Assessment,

3.

ACT Reading Test, and

4.

ACT Mathematics Test.

Because these data were already available, the
researcher did not need to obtain permissions from
individual students for this study. The University of North
Dakota Institutional Review Board (IRB) process reviewed
the proposal, and it was approved on May 19, 2004.
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The North Dakota State Assessment
Data used in this study was from students who had
previously participated in the North Dakota Assessments
during their senior year. Those students who were seniors
during the 2001-2002 school year took the North Dakota
State Assessments during the North Dakota statewide testing
period from March 1-15, 2002 (Test Coordinator's Manual,
2002). Those students who were seniors during the 2002-2003
school year took the North Dakota State Assessments during
the North Dakota statewide testing period from October 28
through November 8, 2002 (Test Coordinator's Manual 20022003, 2002). Those students who were seniors during the
2003-2004 school year took the North Dakota State
Assessments during the North Dakota statewide testing
window from October 27 through November 14, 2003 (Test
Coordinator's Manual, 2003).
The North Dakota Assessments consist of the
Reading/Language arts and Mathematics subtests on the
TerraNova, The Second Edition, Multiple Assessments and the
North Dakota Reading and Mathematics Supplement (Test
Coordinator's Manual, 2002-2003).
The TerraNova, Multiple Assessments is a comprehensive
modular assessment series of student achievement published
by CTB/McGraw-Hill (Murphy, 1999). The TerraNova, Multiple
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Assessments consist of both selected response and
constructed response items in which students write their
own short or extended responses (Murphy, 1999).
Level 21/22 of the TerraNova, The Second Edition,
Multiple Assessments Reading & Language Arts assessment
consists of a total of 69 selected response and constructed
response items.

The TerraNova, The Second Edition,

Multiple Assessments Mathematics assessment consists of 35
selected response and constructed response items
(TerraNova, The Second Edition, 2001). The 12th grade North
Dakota Reading and Mathematics Assessment components and
their respective numbers of items can be seen in Figure 1.
The North Dakota Reading and Mathematics Supplement at
12th grade consists of 35 selected response reading items
and 34 selected response mathematics items. The
supplemental items are from CTB McGraw-Hill's item bank and
are scaled to the TerraNova scale (Becker, May, 2004; North
Dakota Assessment Supplement, 2001). The number and types
of items per assessment component are displayed in Figure
1.
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Number of Items Per Component

n TerraNova
■ Supplement

North Dakota Reading
Assessment

North Dakota Mathematics
Assessment

Figure 1. 12th Grade North Dakota State Assessments
Due to the scaling of CTB/McGraw-Hill's supplemental
items to the TerraNova scale, some comparisons could be
made to the relative performance of North Dakota students
from the North Dakota Reading and Mathematics Assessments
to the national norm sample as displayed in Table 8.
Table 8 displays the scale score cut points that were
used to differentiate students who scored at the advanced,
proficient, partially proficient, and novice performance
levels and approximate TerraNova (2001) national percentile
ranks (Becker, 2003) on the North Dakota Reading and
Mathematics Assessments.
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Table 8
Twelfth Grade North Dakota Reading and Mathematics
Assessment Performance Levels: Scale Score (SS) cut points
and National Percentile Ranks (NPR).
Partially
Advanced

Proficient

Proficient

Novice

Test

SS

NPR

SS

NPR

SS

NPR

SS

NPR

Reading

747

84

720

62

699

42

542

1

Math

794

91

768

78

722

44

560

1

Each student who participates in the North Dakota
assessments receives a scale score in reading and a scale
score in mathematics. The scale scores used here are on the
TerraNova scale. This scale has a range from 1 to 999. The
scale is the same whether a student is in the 4th, 8th, or
12th grade.
Students for whom data was used in this study had
taken the ACT during either their junior or senior year in
high school. If the ACT was taken more than once, the
highest ACT score was used for statistical purposes in this
study. Students who did not take the ACT but took the North
Dakota Assessments were also included.
The ACT
The ACT consists of the following four tests: ACT
English Test, ACT Mathematics Test, ACT Reading Test, and
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the ACT Science Reasoning Test.

ACT results are typically-

used to assess student achievement and the results used for
various purposes in school comparisons, college admissions,
college course placement decisions, and scholarship
selection criteria.

Murphy (1999) wrote that the ACT

assessment's purpose is to help students develop post
secondary plans.
The Enhanced ACT Assessment's purpose today is, "to
help students develop postsecondary plans" (Murphy, 1995,
p. 354). The group administered assessment was designed for
students in grades ten through twelve. ACT Tests are
administered five times a year in the months of February,
April, June, October, and December (Murphy, 1995).
Murphy (1995) wrote, "The ACT Assessment is basically
a college aptitude test — a measure of how well [the
student] can perform the skills necessary for college work"
(p.3). Murphy also wrote, "The tests consist of multiplechoice items, the format of choice for large-scale testing
programs. The ACT Assessment tests themselves are secure
tests and are not available for review" (p. 356).
The two ACT subtests that were used in this study were
the ACT Mathematics Test and the ACT Reading Test. ACT
scores range from 1-36 (ACT, Inc., 1999). The ACT
Mathematics Test measures reasoning and mathematical
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skills. The ACT Reading Test measures reading comprehension
as a product of skill in referring and reasoning (Murphy,
1999).
Coursework
Mathematics courses and grades were analyzed along
with ACT scores and North Dakota State Assessment results.
Not all mathematics courses were counted. When the number
of mathematics courses were analyzed, the following
mathematics courses were counted: algebra I, geometry,
algebra II, advanced mathematics, trigonometry, and
calculus. General mathematics, business mathematics, and
applied mathematics courses were not counted as mathematics
courses for purposes of this study.
Standards and Benchmarks
The North Dakota Content Standards and Benchmarks in
reading and mathematics were correlated with the ACT.
Content standards are "general statements that describe
what students should know and the skills they should have
in a specific content area" (North Dakota Department of
Public Instruction, 1999, p. 1).

Benchmarks are

"statements of knowledge and skill that define a standard
at a given developmental level" (North Dakota Department of
Public Instruction, 1999, p. 1). Student achievement of
each reading content standard and each reading benchmark
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that is assessed on the North Dakota State Assessments were
correlated with the ACT Reading Test. Student results of
each mathematics content standard and each mathematics
benchmark that is assessed on the North Dakota Mathematics
Assessment were correlated with the ACT Mathematics Test.
Data Analysis
Descriptive statistics including Pearson productmoment correlation coefficients were calculated to
determine whether relationships were statistically
significant at the .001 level of probability.
An analysis was conducted to determine which
benchmarks correlate with the ACT.

Another analysis was

conducted to determine the percentage of items correct on
each benchmark.
Test scores were analyzed to determine the score on
the ACT Reading and Mathematics test equivalent to the
proficient and advanced levels on the North Dakota Reading
and Mathematics Assessments, respectively.
An analysis was conducted to determine approximately
which mathematics courses must be taken in order to score
at the proficient level on the North Dakota State
Assessment as well as what grade needs to be achieved in
the mathematics courses.
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Summary
This study calculated correlations between the
following:
1.

North Dakota Reading Assessment and the ACT
Reading Test.

2.

North Dakota Mathematics Assessment and the ACT
Mathematics Test.

3.

North Dakota Reading Assessment and the ACT
Reading Test for females.

4.

North Dakota Reading Assessment and the ACT
Reading Test for males.

5.

North Dakota Mathematics Assessment and the ACT
Mathematics Test for females.

6.

North Dakota Mathematics Assessment and the ACT
Mathematics Test for males.

This study analyzed North Dakota reading and
mathematics assessment results in order to determine how
high students needed to score on the ACT Reading and
Mathematics tests in order to score at the proficient
levels on the North Dakota Reading and Mathematics
Assessments. An analysis was also completed relating
student achievement at the proficient and advanced levels
on the North Dakota Mathematics Assessment and the numbers
of honor points these students received in the mathematics
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courses successfully completed. These findings and others
are presented in the next chapter.
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CHAPTER IV
Results
Study Sample
This study involved the voluntary participation of
four rural North Dakota school districts within a 100 mile
radius of the researcher's work setting. Included in this
study were data for 135 female and 139 male students who
were seniors in the graduating classes of 2002, 2003, or
2004. In this chapter the four school districts are
referred to as school districts A, B, C, and D. Table 9
displays the number of males, females, and total numbers of
students that participated from each school.
Table 9
Numbers of Students from Each High School (N=274).

School

# Males

# Females

Total

%

A

45

49

94

34.3

B

23

24

47

17.2

C

26

24

50

18.2

D

45

38

83

30.3

139

135

274

100.0

Totals
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Mathematics Classes Counted

Not all high school mathematics classes were counted
as mathematics classes by McLure (1998) or by the current
study. Classes beginning with algebra I and above were
counted as mathematics courses. General mathematics,
applied mathematics, and business mathematics were not
counted in the number of mathematics courses successfully
completed. This study did not count courses for students in
which an "F" or failing grade was received. A grade of "D"
or higher was counted as successfully completing the
course.
Table 10 displays the number of students who
successfully completed only the specific numbers of
mathematics courses in algebra I and above. For example, if
a student took and successfully completed 3 courses of
algebra I and above, then the student was not counted in
the rows for having successfully completed 1 or 2
mathematics courses but was counted as having successfully
completed 3 mathematics courses. The information in Table
10 displays the numbers of students who took only the
specified number of courses.
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Table 10
Number of Students Successfully Completing Mathematics
Courses (N=274).

Number Mathematics

# of students who completed

Courses Completed

Only the Specified # of Classes

0

11

1

22

2

33

3

108

4

70

5

15

6

15

Total Number of Students

274

Table 11 displays the total or cumulative number of
students who successfully completed 1 or more mathematics
courses in algebra I and above. For example a student who
successfully completed 5 mathematics courses is counted in
the rows for having completed 1, 2 , 3 , 4, and 5 mathematics
courses but was not counted in either row 0 or row 6.
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Table 11
Number of Students Successfully Completing the Specific
Number of Mathematics Courses or More (N=274).

Number Mathematics

Cumulative

Courses Completed

# of Students

0

11

1

263

2

241

3

208

4

100

5

30

6

15

Total Number Students

274

It is important to note that not all students who took
the same number of mathematics courses took the same
courses. For example, not all students with 3 mathematics
courses or more took geometry. Also, not all students with
5 mathematics courses took trigonometry. Some students
enrolled in calculus after advanced mathematics without
having taken trigonometry. However, it is possible that
trigonometry was a component within some of the advanced
mathematics courses. In North Dakota, local school
districts have local control in deciding both course
content and textbooks used in their courses.
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English Classes Counted

There are no elective English classes offered in these
high schools. In order to graduate from high school, all
students must complete English I, English II, English III,
and English IV. In calculations performed for research
question 10 regarding relationships between students who
score at the various performance levels, honor points are
calculated based upon grades in English III and English IV.
Further explanation is available in the section on research
question 10.
A few students were enrolled in a dual credit course
in which both high school and college credit were offered.
In addition, a few students were enrolled in an interactive
television (ITV) course for college credit. Distinction of
enrollment in dual credit and ITV courses were not
indicated on the transcripts and the researcher was not
able to determine which students were involved. As a
result, no disaggregation by these subgroups was made.
Study Sample's ACT Results
The mean ACT reading and mathematics scores for the
sample of data were a 21.0 and a 20.1 respectively. The
range of possible ACT scores is a 1 to 36. ACT descriptive
statistics for the research sample are displayed in Table
12.
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Table 12
Mean ACT Scores for the Study Sample for 2002, 2003, and
2004 (N=231).

Mean
2002

2003

2004

2002-2004

Reading

20.2

21.8

21.0

21.0

Mathematics

19.4

20.4

20.5

20.1

Composite

19.9

20.8

20.8

20.5

National ACT mean scores have remained relatively
stable during the past few years. National ACT results are
displayed in Table 13.
Table 13
National Mean ACT Scores for 2000, 2001, 2002, 2003, and
2004
Mean ACT Scores
2000

2001

2002

2003

2004

Reading

21.4

21.3

21.1

21.2

21.3

Mathematics

20.7

20.7

20.6

20.6

20.7

Composite

21.0

21.0

20.8

20.8

20.9

The sample's mean ACT scores are slightly lower than
the national mean ACT scores. These differences vary from a
-.3 in reading to a -.6 in mathematics. The composite
difference is a -.4. While this difference is slight, it
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can perhaps be partially explained by the higher percentage
of students in the sample who took the ACT compared to the
percentage of students who took the ACT nationally.
Nationally 40% of the students took the ACT (2004) in 2004
compared to 84.3% of the students in the sample.
Table 14 displays the North Dakota mean ACT scores for
2000 and 2004. The ACT composite score consists of the mean
reading, English, mathematics, and science reasoning
scores.
Table 14
North Dakota Mean ACT Scores for 2000 and 2004
Mean ACT Scores
2000

2004

Reading

21.4

21.5

Mathematics

20.7

21.3

Composite

21.4

21.2

North Dakota State Assessment Results
Table 15 provides minimum, maximum and mean North
Dakota Reading and North Dakota Mathematics Assessment
results for the sample.
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Table 15
Study Sample's North Dakota Reading and Mathematics
Assessment Results (N=274)

Mean

Minimum

Maximum

S.D.

N

Reading

720.1

634

793

27.7

273

Mathematics

745.9

560

884

44.2

271

It is important to note that, while the North Dakota
Reading Assessment and the North Dakota Mathematics
Assessment are on the TerraNova scale which is a 1 to 999
point scale, each scale is unique.

In other words, it

would not be correct to say that the sample did better in
mathematics than reading because the mathematics scale
score of 745.9 was higher than the reading scale score of
720.1. Not all 274 students were included in these figures.
Some students may have been absent during the assessment
period or may have had their results invalidated for one
reason or another. Table 16 provides information as to the
classification of students who do not have valid scores for
both the sample in this study and in North Dakota at large.
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Table 16
Study Sample and North Dakota 12th Grade Reading Assessment
Results (N=24, 767 ) .

Study Sample

North Dakota Seniors

2002-2004

2002-2004 Results

N

%

N

%

Advanced

55

20.1

4,454

18.0

Proficient

81

29.6

8,411

34.0

Partially Prof

82

29.9

6,602

26.7

Novice

55

20.1

4,888

19.7

Total Assessed

273

99.6

24,355

98.3

no valid attempt

1

0.4

183

0.7

Students Invalidated

0

0.0

91

0.4

0

0.0

138

0.6

Students with

Students Eligible for
Alternate Assessment
Total Students

274

24,767

f Students in this row have no scores due to absence,
refusal, or some other reason.
Scores of invalidated students are students who took
the assessment but for whom the responses were invalidated
at the local school building level. If a student's
responses are invalidated this means that the student's
responses will not be scored. Table 17 displays descriptive
data for the North Dakota 12th Grade Mathematics Assessment.
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Table 17
Study Sample and North Dakota 12th Grade Mathematics
Assessment Results (N=24r767 ) .

Study Sample

North Dakota Seniors

2002-2004

2002-2004 Results Only

N

%

N

%

Advanced

30

10.9

3,495

14.1

Proficient

57

20.8

4,948

20.0

Part Prof

110

40.1

10,119

40.9

Novice

74

27.0

5,757

23.2

Total Assessed

271

98.9

24,319

98.2

no valid attempt

2

0.7

217

0.9

Students Invalidated

1

0.3

91

0.4

0

0.0

140

0.6

Students with

Students Eligible for
Alternate Assessment
Total Students

274

24,767

+ Students in this row have no scores due to absence,
refusal, or some other reason
It should be noted that comparisons from the sample to
the North Dakota results in Tables 16 and 17 are for three
years. Also in making student achievement comparisons, a
slightly higher percentage of students in the study sample
participated in both the ACT and the North Dakota
Assessments than for the state of North Dakota.
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Findings
The research questions for this study are restated
followed by responses to each question.
Research Question 1
What was the relationship among student HSGPA,
achievement on the North Dakota Assessments, and
performance on the ACT?
Significant positive relationships were found among
student HSGPA, achievement on the North Dakota State
Assessment, and performance on the ACT. Table 18 provides
the correlations between the North Dakota State Assessment,
high school grade point average (HSGPA) and the ACT. The
highest correlation for the North Dakota Mathematics
Assessment was a .823 with the ACT Mathematics Test.

The

highest correlation for the North Dakota Reading Assessment
was a .773 with the ACT composite score. All correlations
that were calculated and shown below in Table 18 are
significant at the .001 level.
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Table 18
Pearson Correlations Among the ACT, the North Dakota
Assessments, and High School Grade Point Average (HSGPA)

*

(N=274) .

ACT

ACT

ACT

Read Math Comp

Student

ND

ND

HSGPA

READSS

MATHSS

ACT Read

.600 .869

.605

.679

.577

ACT Math

.850

.684

.643

.823

.740

.773

.763

.634

.651

ACT Comp
HSGPA

.699

NDREADSS
NDMATHSS

All correlations are significant at the .001 level
Significant positive correlations were found in all
comparisons of high school GPA, ACT Tests, and the North
Dakota Reading and Mathematics Assessments. The highest
correlations were between the North Dakota Mathematics
Assessment scores and the ACT Mathematics scores.

The 2nd

highest correlations were between the North Dakota Reading
Assessment scores and the ACT composite scores.
Research Question 2
What was the relationship for males between student
achievement on the North Dakota Assessments and performance
on the ACT?
The relationships for males between student
achievement on the North Dakota Assessments and the ACT
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were all positive and significant. The highest Pearson
correlation for males on the North Dakota Mathematics State
Assessment was a .843 with the ACT mathematics scores. The
highest Pearson correlation for males on the North Dakota
Reading Assessment was a .749 with the ACT composite score.
Statistically significant positive Pearson correlation
coefficients were found in every correlation for males that
were calculated. The results of the Pearson correlations
can be seen in Table 19.
Table 19
Pearson Correlations for Males Among the ACT, the North
Dakota Assessments and High School Grade Point Average
(HSGPA) (N=139, two tailed

*

).

ACT

ACT

ACT

Read Math Comp

Student

ND

ND

HSGPA

READSS

MATHSS

ACT Read

.577 .852

.604

.653

.592

ACT Math

.859

.717

.621

.843

.755

.749

.816

.585

.676

ACT Comp
HSGPA

.691

NDREADSS
NDMATHSS

All correlations are positive and significant at the .001
level
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Research Question 3

What was the relationship for females between student
achievement on the North Dakota Assessments and performance
on the ACT?
Significant positive correlations were found for
females between student achievement on the North Dakota
Mathematics Assessment and the ACT Mathematics Test. The
highest correlation for the North Dakota Mathematics
Assessment for females was a .802 with the ACT Mathematics
Test. The highest correlation for the North Dakota Reading
Assessment for females was a .804 with the ACT composite
score. Statistically significant positive Pearson
correlation coefficients for females were found in every
correlation that was calculated. Results of the Pearson
correlations for females are provided in Table 20.

\
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Table 20
Pearson Correlations for Females Among the ACT, the North
Dakota Assessments and High School Grade Point Average
(N=155, two tailed).

*

ACT

ACT

ND

ND

HSGPA

READSS

MATHSS

ACT

Read Math Comp
ACT Read

.643 .882

.606

.707

.592

ACT Math

.861

.741

.697

.802

.753

.804

.740

.689

.707

ACT comp
HSGPA

.740

NDREADSS
NDMATHSS

All correlations are significant at the .001 level
Research Question 4
What was the relationship between high school GPA and
student achievement on the North Dakota Assessments?
There was a statistically significant positive
correlation between high school GPA and student achievement
on the North Dakota State Assessments. Table 21 displays
student mean high school grade point averages (HSGPA) based
on North Dakota Mathematics Assessment performance levels.
Table 22 displays student mean high school GPA based on
North Dakota Reading Assessment performance levels. Both
tables show a progressive increase in high school GPA with
increased performance on both the North Dakota Mathematics
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and North Dakota Reading Assessments. It can also be
observed that the GPA's of students who score at the
advanced and proficient levels on North Dakota Mathematics
Assessment is higher than the GPA's of students scoring at
the proficient and advanced levels on the North Dakota
Reading Assessment.
Table 21
Mean High School GPA for Each Performance Level on the
North Dakota Mathematics Assessment (N=271)
Performance Level

Mean HSGPA

N

Mathematics Advanced

3.83

30

Mathematics Proficient

3.50

57

Mathematics Partially Proficient

2.98

110

Mathematics Novice

2.39

74

Total GPA

3.02

271

Table 22
Mean High School GPA for Each Performance Level on the
North Dakota Reading Assessment (N=273).

Performance Level

Mean HSGPA

N

Reading Advanced

3.70

55

Reading Proficient

3.20

81

Reading Partially Proficient

2.81

82

Reading Novice

2.39

55

Total Reading GPA

3.02

273

74

Research Question 5

What was the relationship between high school GPA and
student performance on the ACT?
There were statistically significant positive
correlations between high school GPA and student
performance on the ACT. Although correlations were
statistically significant, the highest correlation was
between high school GPA and the composite ACT score with a
correlation coefficient of .755. Table 23 displays the
correlation coefficients.
Table 23
Correlations Between High School GPA and the ACT (N=231).

*

ACT

Hiqh School GPA

Reading

.604

Mathematics

.717

Composite

.755

All correlations are positive and statistically
significant at the .001 level
Research Question 6
How do the ACT tests relate to the North Dakota State
Standards and Benchmarks?
Correlations between the North Dakota Reading
Standards and the ACT Reading Test vary from a high of .690
between the ACT Reading Test and reading standard 7 to a
low of .678 between the ACT Reading Test and reading
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standard 1. All correlations are positive and significant
at the .001 level. Table 24 presents all correlations
between the North Dakota Reading Standards assessed and the
ACT Reading Test. Descriptions of the North Dakota Reading
Standards are provided in Appendix III.
Table 24
Pearson Correlations Between the North Dakota Reading
Standards and the ACT Reading Test (N=230.

North Dakota

ACT Reading Test

Readinq Standard'

Correlation

RSI*

.678

RS2

.684

RS3

.684

RS7

.690

* RSB stands for Reading Standard

A North Dakota Reading Standards can be seen in Appendix
III
t All correlations are significant at the .001 level
Pearson correlations were calculated between the North
Dakota Mathematics Standards and the ACT Mathematics Test.
Table 25 presents all correlations between the North Dakota
Mathematics Standards assessed and the ACT Mathematics
Test. Correlation coefficients were close and varied from a
low of .811 to a high of .824. All correlations were
positive and significant at the .001 level. Descriptions of
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the North Dakota Mathematics Standards are provided in
Appendix IV.
Table 25
Pearson Correlations Between the North Dakota Mathematics
Standards and the ACT Mathematics Test (N=228, two tailed).

North Dakota

ACT Math Test

Math Standard'

Correlations*

MSlf

.819

MS 2

.824

MS 3

.811

MS 4

.814

MS 5

.816

t MS stands for Mathematics Standard
A North Dakota Mathematics Standards can be seen in
Appendix IV
* All correlations are significant at the .001 level
Correlations were calculated between the ACT Reading
Test scores and the percentage of points correct on each
North Dakota Reading Assessment benchmark. All correlations
were positive and significant at the .001 level. Pearson
correlations varied from a high of .597 on reading standard
benchmark (RSB) 12.7.3 to a low of .470 on RSB 12.1.2. This
supports the hypothesis that the ACT Reading Test is highly
correlated to the North Dakota State Reading Assessment
benchmarks. Descriptions of the North Dakota Reading
Benchmarks are provided in Appendix III. Table 26 displays
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the Pearson correlations between the ACT Reading Test and
the benchmarks on the North Dakota Reading Assessment.
Table 26
Pearson Correlations Between the ACT Reading Test and the
Benchmarks Assessed on the North Dakota Reading Assessment
(N=230, two tailed).

Reading

ACT Reading Test

Possible Points

Benchmark'

Correlations*
*

Per Benchmark**

RSB1 12.1.1

.546

14

RSB 12.1.2"

.470

7

RSB 12.2.1

.562

10

RSB 12.2.2

.572

11

RSB 12.3.1

.525

4

RSB 12.3.2

.534

11

RSB 12.7.3

.597

12

Total Possible Points

69

1 RSB stands for Reading Standard Benchmark
"The numbers 12.1.2 represent grade 12 the first standard
and the second benchmark
* North Dakota Reading Standards and Benchmarks can be seen
in Appendix III
All correlations are significant at the .001 level
"North Dakota State Assessment Summary Report. (2004).
Correlations were calculated between the ACT
Mathematics Test scores and the percentage of points
correct on each benchmark on the North Dakota Mathematics
Assessment. All correlations were positive and significant
at the .001 level. Pearson correlations ranged from a high
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of .747 on mathematics benchmark 12.1.1 to a low of .132 on
mathematics benchmark 12.5.4. This supports the hypothesis
that the ACT Mathematics Test is highly correlated to the
North Dakota State Mathematics Assessment benchmarks.
Descriptions of the North Dakota Mathematics Benchmarks can
be seen in Appendix IV. Table 27 displays the correlations
of the ACT Mathematics Test and each benchmark on the North
Dakota Mathematics Assessment.
A total of eight benchmarks have only one item
assessing the benchmarks. These benchmarks tend to have low
correlation coefficients. This could be in part to the low
number of items.
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Table 27
Pearson Correlations Between the ACT Math Test and the
Benchmarks Assessed on the North Dakota Math Assessment
(N= 2 2 8 ).

Mathematics

ACT Mathematics Test

Benchmark'

Correlations*
*

Possible Points
Per Benchmark**

MSB+ 12.1.1
.747
9
.428
1
MSB 12.1.2tf
2
MSB 12.1.4
.390
MSB 12.1.5
.418
3
4
MSB 12.1.6
.590
.560
MSB 12.2.1
3
3
MSB 12.2.2
.678
.410
2
MSB 12.2.3
2
MSB 12.2.4
.300
.484
2
MSB 12.2.5
MSB 12.2.6
.363
1
4
.600
MSB 12.2.7
.240
1
MSB 12.2.8
2
MSB 12.2.9
.391
MSB 12.3.1
.369
5
1
MSB 12.3.2
.169
1
MSB 12.3.3
.309
MSB 12.3.4
.391
5
.474
MSB 12.3.5
3
.277
1
MSB 12.3.6
.382
4
MSB 12.3.7
4
MSB 12.4.1
.661
6
MSB 12.4.2
.711
.294
2
MSB 12.4.4
2
.543
MSB 12.5.1
.537
3
MSB 12.5.2
10
MSB 12.5.3
.631
.132
1
MSB 12.5.4
1
MSB 12.5.5
.359
2
.610
MSB 12.5.7
90
Total Possible Points
t MSB stands for Mathematics Standard Benchmark.
ttThe numbers 12.1.2 represent grade 12 the first standard
and the second benchmark
A North Dakota Mathematics Standards and Benchmarks can be
seen in Appendix IV
* All correlations are significant at the .001 level
North Dakota State Assessment Summary Report. (2004).
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Research Question 7
Based on student performance, what standards and
benchmarks are in most need of improvement?
Based on percent of items correct, reading standard RS
12.3 was in most need of improvement. Seniors received a
mean of 63.7% of the total possible points. Students had
the highest percent correct on reading benchmark RS 12.7
with 75.8% of the total possible points. Table 28 provides
the mean percent correct for each reading standard
assessed.
Table 28
Mean Percentage Correct for each Reading Standard Assessed
on the North Dakota Reading Assessment (N=273).
Standard"

Mean Percent Correct

Possible Points

RS* 12.1‘*

68.0

21

RS 12.2

67.5

21

RS 12.3

63.7

15

RS 12.7

75.8

12

RS stands for Reading Standard
**The numbers 12.1 represent grade 12 the first standard
* North Dakota Reading Standards can be seen in Appendix
III
*

Reading benchmark RSB 12.1.2 was in most need of
improvement based upon seniors receiving a mean of 61.9%
correct of the possible points. Reading benchmark RSB
12.7.3 had the highest percent correct with a mean of 75.8%
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of the possible points. Table 29 provides the mean percent
correct for each reading benchmark assessed.
Table 29
Mean Percentage Correct for each Reading Benchmark Assessed
on the North Dakota Reading Assessment (N=273).

Benchmark'

Mean Percent Correct

Possible Points

RSB* 12.1.1

71.3

14

RSB

12.1.2**

61.9

7

RSB

12.2.1

66.6

10

RSB

12.2.2

68.4

11

RSB

12.3.1

62.9

4

RSB

12.3.2

64.1

11

RSB

12.7.3

75.8

12
69

Total Points Possible

* RSB stands for Reading Standard Benchmark.
**The numbers 12.1.2 represent grade 12 the first standard
and the second benchmark
A North Dakota Reading Standards and Benchmarks can be seen
in Appendix III
An analysis of the descriptive statistics revealed
that mathematics standard MS 12.2 was in most need of
improvement.

This was as a result of seniors receiving a

mean of 12.2% correct of the possible points. Mathematics
standard MS 12.3. had the highest percentage of possible
points with a mean of 67.6%. Descriptions of the North
Dakota Mathematics Standards are provided in Appendix IV.
Table 30 provides the mean percent correct and possible
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points for each mathematics standard assessed in this
study.
Table 30
Mean Percentage Correct for each Mathematics Standard
Assessed on the North Dakota Mathematics Assessment
(N=271).
Standard'

Mean Percent Correct

Possible

MS**12.1“

58.3

19

MS 12.2

50.6

20

MS 12.3

67.6

20

MS 12.4

53.4

12

MS 12.5

57.2

19
90

Total Possible Points

MS stands for Mathematics Standard
** The numbers 12.1 represent grade 12 the 1st standard
A North Dakota Mathematics Standards can be seen in
Appendix IV.
*

Each mathematics standard consists of several
statements of knowledge and skills that define a standard
at a given developmental level known as a benchmark (Bina,
1999). An analysis of the descriptive statistics revealed
that mathematics benchmark MSB 12.5.4 was in most need of
improvement.

This was as a result of seniors receiving a

mean of 12.9 percent correct of the possible points.
Mathematics benchmark MSB 12.3.2 had the highest percent of
possible points with a mean of 94.8%. Table 31 provides the
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mean percentage correct for each mathematics benchmark
assessed in this study.
The method used for identifying the standards and
benchmarks in most need of improvement were based on the
percentage of items correct. This method does not account
for items being of different levels of difficulty. In
interpreting these results, please take this into
consideration. Descriptions of the North Dakota Mathematics
Benchmarks are provided in Appendix IV.
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Table 31
Mean Percentage Correct for each Mathematics Benchmark
Assessed on the North Dakota Mathematics Assessment
(N=2 71).
Benchmark**
Mean Percent Correct
Possible
MSB* 12.1.1
50.5
9
MSB 12.1.2"
60.5
1
2
MSB 12.1.4
67.8
MSB 12.1.5
84.9
3
4
50.2
MSB 12.1.6
52.4
MSB 12.2.1
3
3
MSB 12.2.2
29.9
2
MSB 12.2.3
65.9
2
20.7
MSB 12.2.4
2
MSB 12.2.5
71.6
1
37.3
MSB 12.2.6
4
53.0
MSB 12.2.7
1
48.7
MSB 12.2.8
2
75.7
MSB 12.2.9
67.6
5
MSB 12.3.1
1
94.8
MSB 12.3.2
80.4
1
MSB 12.3.3
57.5
5
MSB 12.3.4
57.2
3
MSB 12.3.5
1
MSB 12.3.6
36.5
4
85.6
MSB 12.3.7
4
49.8
MSB 12.4.1
12.4.2
46.7
6
MSB
2
80.8
MSB 12.4.4
2
52.8
MSB 12.5.1
62.1
3
MSB 12.5.2
10
MSB 12.5.3
58.5
12.9
1
MSB 12.5.4
1
72.7
MSB 12.5.5
2
62.0
MSB 12.5.7
90
Total Possible Points
* MSB stands for Mathematics Standard Benchmark.
**The numbers 12.2.1 represent grade 12 the second standard
and the first benchmark
A North Dakota Mathematics Standards and Benchmarks can be
seen in Appendix IV.
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Research Question 8
What ACT mathematics score did a student need in order
to score at the proficient and advanced levels on the North
Dakota Mathematics Assessment?
A regression equation was used to determine a
projected ACT score obtained by those scoring at the 12th
grade proficient and advanced level cut scores on the North
Dakota Mathematics Assessment. Table 32 provides projected
ACT mathematics scores in which a student has a 50-50
chance of scoring at the proficient level.
Table 32
Mathematics Performance Level and Projected ACT Score
(N=227).

Performance Level

ACT Mathematics Score

Proficient Level

22.9

Advanced

26.9

Level

Research Question 9
What ACT reading score did a student need in order to
score at the proficient and advanced levels on the North
Dakota Reading Assessment?
A regression equation was used to determine a
projected ACT score in which a student has a 50-50 chance
of scoring at the proficient and advanced levels in the
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North Dakota Reading Assessment.

Table 33 provides

projected regression scores.
Table 33
Reading Performance Level and Projected ACT Score (N=229).

Performance Level

ACT Reading Score

Proficient Level

22.4

Advanced Level

26.3

Research Question 10
What was the relationship between student performance
on the North Dakota Mathematics and Reading Assessments and
the number of honor points in mathematics and reading?
There was a positive relationship between student
performance on North Dakota Mathematics Assessment and the
number of mathematics honor points. That is the mean number
of honor points progressively increases with each increase
in achievement on the mathematics performance levels. Honor
points were calculated by using a common 4.0 scale in which
an "A" counts 4 points, a "B" counts 3 points, a "C" counts
2 points, a "D" counts 1 point and an "F" counts 0 points.
ACT scores were averaged based upon North Dakota
Mathematics Assessment performance levels. Mean ACT scores
ranged from a low of 15.1 to a high of 26.8 from the novice
to advanced performance level respectively. Table 34
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displays mean ACT mathematics scores based upon student
performance level on the North Dakota Mathematics
Assessment.
Table 34
Mean Mathematics ACT Scores and Mean Number of Honor Points
by North Dakota Performance Level (N=274).
Mathematics

Mean Math

Mean Number of

Performance Level

ACT Score

Honor Points

Novice

15.1

3.53

Partially Proficient

18.9

7.89

Proficient

23.1

12.9

Advanced

26.8

17.6

There is a positive relationship between student
performance on the North Dakota Reading Assessment and the
number of honor points students received in English III and
English IV. That is the mean number of honor points
progressively increases with each increase in achievement
on the reading performance levels.

Honor points were

calculated by using a common 4.00 scale in which an "A"
counts 4 points, a "B" counts 3 points, a "C" counts 2
points, a "D" counts 1 point and an "F" counts 0 points.
Table 35 displays the mean number of honor points based
upon student reading performance level on the North Dakota
Reading Assessment.
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Table 35
Mean English ACT Scores and Mean Number of Honor Points by
North Dakota Performance Level (N=274)

Reading

Mean Reading

Mean Number of

Performance Level

ACT Score

Honor Points

Novice

15.6

4.3

Partially Proficient

17.8

5.5

Proficient

22.3

6.5

Advanced

26.7

7.5

ACT reading scores were averaged based upon North
Dakota Reading Assessment performance levels. Mean ACT
reading scores varied from a 15.6 for those at the novice
level to a 26.7 for those at the advanced level on the
North Dakota Reading Assessment. Table 35 displays the mean
number of honor points as well as mean ACT reading scores
based upon student reading performance level.
Research Question 11
What was the relationship between the number of
mathematics courses taken and average ACT mathematics
Score?
A strong positive relationship was found between the
number of mathematics courses taken by students and the
students' average ACT mathematics score. The more
mathematics courses a student successfully completed, the
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higher the ACT mathematics score the student received.
Table 36 compares the mean ACT mathematics scores of
students based on the number of mathematics courses taken
for McLure (2001) and the current study. Although there are
slight differences in the number of mathematics courses
taken and average ACT mathematics scores obtained by
students in the two studies, the differences in both
studies support the finding that the more mathematics
courses taken the higher the ACT mathematics score.
Table 36
Mean ACT Mathematics Scores by Number of Mathematics
Courses Successfully Completed (N=231).
McLure Study

Becker Study

Number Math

Mean ACT

Mean ACT

Courses Taken*
*

Math Score

Math Score
11.00*

0*
1

15.41

14.70

2

16.48

16.19

3

18.99

18.41

4

21.82

22.49

5

24.12

25.44

6

26.12

25.00

Of 11 students, only 1 student took the ACT.
* Only algebra I and above were counted.
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Not all mathematics courses were counted by McLure
(2001) and this study. Only mathematics courses from
algebra I and above were counted. The following mathematics
courses were counted: algebra I, geometry, algebra II,
trigonometry, advanced mathematics, and calculus. Only one
of the 4 schools in this study offered calculus. It is not
known exactly why in the current study the slight drop in
mean ACT score for students who took 6 mathematics courses
compared to students who took 5 mathematics courses
occurred. It was observed that one of the students who did
take 6 mathematics courses did not score well on either the
ACT Mathematics Test or the North Dakota Mathematics
Assessment. It also needs to be pointed out that many of
the students who completed 5 mathematics courses took
calculus and missed taking either geometry or trigonometry.
Another factor to consider is the number of students who
took 6 mathematics courses was only 15.
Finally, calculus is neither assessed on the North
Dakota Mathematics Assessment nor is it assessed on the
ACT. What could have happened is that students may have
forgotten some of the mathematics concepts learned one or
more years earlier in algebra I, geometry, and algebra II.
This is an area for further study.
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Research Question 12
What was the relationship between the number of
mathematics courses taken and performance on the North
Dakota Mathematics Assessment?
A strong positive relationship was found between the
number of mathematics courses taken and the likelihood of
scoring at the proficient and advanced levels on the North
Dakota Mathematics Assessment. The more mathematics courses
students take the higher the percentage of students who
score at the proficient and advanced levels respectively.
Table 37 shows the relationship between the number of
mathematics courses taken and the percent of students
scoring at the proficient and advanced levels on the North
Dakota Mathematics Assessment.
This table displays the stark reality that unless 5 or
more mathematics courses are taken, there is very little
chance of reaching the No Child Left Behind (Matzke, 2002;
Rigney, 2002) requirement that by 2013-2014 all students
must be proficient in mathematics.
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Table 37
Number of Mathematics Courses Taken and Percentage of
Students Who Scored at the Proficient and Advanced
Performance Levels on the North Dakota Mathematics
Assessment (N=274).
Number Math
Courses Taken

% Proficient
%Proficient

%Advanced & Advanced

0

0

0

0

1

0

0

0

2

6.1

0

6.1

3

13.8

2.7

16.6

4

38.5

15.7

54.3

5

33.3

46.6

80.0

6

40.0

53.0

93.0

Other Findings
Table 38 displays North Dakota Mathematics Assessment
mean scale score by number of mathematics courses taken
beginning with algebra I and above. General mathematics,
applied mathematics, and business mathematics courses were
not included for purposes of this study. One interesting
finding was an increase of at least 14 scale score points
with every mathematics course taken through the 5th
mathematics course. After the 5th mathematics course a drop
of 7 scale score points was observed. However, there are
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some possible explanations. One possibility is that
concepts taught in calculus are not assessed in the North
Dakota State Assessment. As a result, students may forget
some of what they learned in algebra II and senior
mathematics that is on the North Dakota Mathematics
Assessment.
Another possibility is that this dip is due to the
small number of students who took 6 mathematics courses. It
was observed that one student who took calculus scored low
on both the North Dakota Mathematics Assessment and the ACT
Mathematics Test. This may have been enough to effectively
lower the scores for the remainder of the small group.
Table 38
North Dakota Mathematics Assessment Mean Scale Score by
Number of Mathematics Courses Taken (N=274).

Number Math

Mathematics

Courses Taken

Mean SS

0

666.64

1

699.00

2

725.63

3

740.02

4

770.01

5

798.69

6

791.00
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High school GPA means were calculated based on the
number of mathematics courses taken beginning with Algebra
I and above.

The more mathematics classes successfully

completed the higher the high school GPA. Table 39 displays
the mean high school GPA (HSGPA) by number of mathematics
courses taken.
Table 39
Number of Mathematics Courses Taken and Mean HSGPA (N=274).

Number Math
Courses Taken

HSGPA

0

1.94

1

2.32

2

2.43

3

2.96

4

3.06

5

3.47

6

3.72

Mean North Dakota reading and mathematics scale scores
were computed based upon students who did and did not take
the ACT.

Students who took the ACT scored higher on the

North Dakota Assessments than students who did not take the
ACT.

Table 40 displays these results with mean scale

scores.
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Table 40
North Dakota State Assessment Scale Score Means Comparing
Those Who Took the ACT and Those Who did not Take the ACT
(N=274).

NDREADSS

NDMATHSS

Did Not Take The ACT

699.37

709.23

Did Take The ACT

723.92

752.77

The fact that the North Dakota State Assessments have
positive high correlations with the ACT Reading and
Mathematics Assessments as well as student course work and
achievement in those courses is unmistakable. Implications
for these findings will have an impact on the decisions
reached by those who have read these results.
The next chapter presents some conclusions as well as
some recommendations based on the results of these
analyses.
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CHAPTER V

LIMITATIONS, KEY FINDINGS, CONCLUSIONS, RECOMMENDATIONS,
AND FURTHER RESEARCH
This chapter provides some of the significant
findings, conclusions, and recommendations based on this
study. If schools are to achieve adequate yearly progress
under the No Child Left Behind Act of 2001, changes need to
be made in North Dakota regarding graduation requirements,
courses that students take, the grades students earn, and
changes in the mathematics and reading cut scores on the
North Dakota Reading and Mathematics Assessments. Findings
of this study have major implications for the state
legislature, the Governor's Office, the State
Superintendent of Public Instruction, teachers, school
administrators, school boards, parents, and of course
students. If the recommendations are not addressed, North
Dakota schools will not make adequate yearly progress as
mandated in the No Child Left Behind Act of 2001.
Limitations of the Study
One limiting factor in the study was that data for
only 274 students were analyzed in the study. The study is
not intended to generalize the relationship of these tests
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to the entire state. The students attended small, rural
high schools in south west North Dakota and participated in
the North Dakota Reading and Mathematics Assessments during
their senior year. Students voluntarily took the ACT
Reading and Mathematics Tests sometime during their junior
or senior year in high school.
A second limitation of this study is the impact of the
scores of those students who did not take the North Dakota
Reading and North Dakota Mathematics Tests seriously. This
can occur for a variety of reasons.

Boldt (2003) quoted

one state senator as saying, "Seniors don't take the tests
seriously because they're off to college or the job market"
(p. A 14). However, one director from the North Dakota
Department of Public Instruction is quoted as communicating
that he understands the concerns but believes that it is
the school's fault in not conveying to students the
importance of these tests. This director is also quoted as
saying, "That's not a failure of the students. That's a
failure of the school" (Boldt, 2003, p. A 14).
Boldt (2003) stressed that North Dakotans are neither
clamoring for these tests nor do all students take courses
that prepare them to do well on the North Dakota
Assessments. Other concerns expressed regarding the
accuracy of the assessments are not only that of taking the
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tests seriously and being prepared to do well on the tests,
but that a grade other than seniors such as tenth or
eleventh grade students should be assessed instead. Boldt
(2003) wrote that the North Dakota Department of Public
Instruction is adamant about testing seniors and not
interested in changing from assessing students in this
grade.

This second limitation of the study may be

minimized by the fact that some of the students who did not
take the state assessments seriously may not be planning on
attending post-secondary education and, as a result of
this, may not have taken the ACT. Therefore, data from
those students who did not take the ACT are not in the
correlations between the ACT and the North Dakota Reading
and Mathematics Assessments.
Key Findings
There were many findings in this study. Strong
positive significant relationships were found among student
coursework, the North Dakota State Assessment and the ACT.
This study strongly supports the research hypotheses that
there are statistically significant positive relationships:
1.

Between student achievement on the North Dakota
Reading Assessment and the ACT Reading Test;
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2.

Between student achievement on the North Dakota
Mathematics Assessment and the ACT Mathematics Test;
and

3.

Between high school GPA and student achievement on
both the North Dakota Assessment and the ACT.
Strong positive relationships were also found between

ACT mathematics scores and ACT reading scores needed to
score at the proficient level on the North Dakota Reading
and Mathematics Assessments. Not surprisingly, these
findings were also found for both males and females.
Although all correlations calculated were positive and
significant, the highest correlation for the North Dakota
Mathematics Assessment was .823 with the ACT Mathematics
Test. This relationship was slightly higher for males with
a .843 correlation compared to females who had a
correlation of .802.
Although the North Dakota Reading Assessment
correlated with the ACT reading and ACT Mathematics scores,
the highest correlation for North Dakota Reading Assessment
scores was a .773 to the ACT composite scores. The North
Dakota Reading Assessment scores were highly correlated to
the ACT Reading Test scores with a .679 correlation. This
was interesting. It should be noted that these higher
correlations between the North Dakota Reading Assessment

100

and the ACT composite scores were observed for both males
and females.
Another interesting finding was that the North Dakota
Reading Assessment was highly correlated to the North
Dakota Mathematics Assessment with a correlation
coefficient of .699. This held true for both genders with
correlation coefficients of .691 for males and a .740 for
females.
The North Dakota Reading Assessment was highly
correlated with both the ACT Test and high school GPA.
However, the North Dakota Reading Assessment's highest
correlation coefficient was a .773 with the ACT Composite.
It could be that the ACT Science Reasoning and ACT English
Tests are more highly correlated to the North Dakota
Reading Assessment than to the ACT Reading Test.
A regression equation was calculated to estimate what
ACT mathematics score a student would need in order to have
a 50-50 chance of scoring at the proficient and advanced
levels on the North Dakota Mathematics Assessment.

ACT

mathematics scores of 22.9 and a 26.9 were estimated for
the proficient and advanced levels respectively. Using a
regression equation, the ACT Reading score that a student
would need in order to have a 50-50 chance of scoring at
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the proficient and advanced levels on the North Dakota
Reading Assessment were a 22.4 and a 26.3 respectively.
Higher positive correlations were found between high
school GPA and the ACT scores than between high school GPA
and the North Dakota Reading and Mathematics Assessments.
High school GPA correlations varied from a high of .740
with the ACT composite to a low of .605 with the ACT
Reading Test.
A striking finding was the relationship between the
number of mathematics courses taken and the percentage of
students scoring at the proficient and advanced levels on
the North Dakota Mathematics Assessment. None of the
students who took algebra I as the highest mathematics
course scored at the proficient or advanced levels on the
North Dakota Mathematics Assessment. The percentage of
students scoring at the proficient and advanced levels
increased as the number of successfully completed
mathematics courses increased. After observing the
successful completion of six mathematics courses, a total
of 93% of the students scored at either the proficient or
advanced levels. That is all but one of the 15 students who
successfully completed six mathematics courses of algebra I
and above scored at or above the proficient level. This
student missed the cut score by just a few points.
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The finding in the preceding paragraph has
implications regarding the current rules of the No Child
Left Behind Act. By the 2013-2014 school year 100% of the
students in a school must score at or above the proficient
level in order for a school to make adequate yearly
progress (Matzke, 2002; No Child Left Behind, 2001; Rigney,
2002). This demonstrates the need for students, parents,
educators, schools, Department of Public Instruction,
Governor, the North Dakota Legislative Assembly, and others
to be aware of the importance of not only offering, but
perhaps of requiring, a greater number of mathematics
courses above algebra I in order to meet the mathematics
cut score set by the North Dakota Department of Public
Instruction in meeting the No Child Left Behind
requirements. Currently, North Dakota requires two
mathematics courses to graduate. These two mathematics
courses can be in courses that are below algebra I. As can
be seen from these results, only after the successful
completion of 4 mathematics courses of algebra I and above
does the pass rate exceed 50% on the North Dakota
Mathematics Assessment.
Four years of English courses are required for
graduation in North Dakota. This study found that students
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need to receive A's and B's in English III and English IV
in order to score at the proficient level.
Conclusions
There are strong relationships between student ACT
Test scores and those same students scores on the North
Dakota Reading and Mathematics Assessments. These strong
relationships also exist between the percentage correct on
standards assessed on the North Dakota Reading and
Mathematics Assessments to the ACT Reading and Mathematics
Tests.
There are even stronger positive correlations between
students' ACT Mathematics Test scores and the percentage
correct on each standard on the North Dakota Mathematics
Assessment. The correlations varied from .811 to .824.
Because of the strong relationships between the ACT Reading
and Mathematics Tests to the North Dakota Reading and
Mathematics Assessments, North Dakota could consider
exploring the possibility of using the ACT as part of the
North Dakota State Assessment. The addition of an ACT
Writing Assessment should provide additional coverage of
North Dakota's standards.
In order for schools to maintain adequate yearly
progress in mathematics, more students need to take
additional mathematics courses above algebra I. This study
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found increases in test scores with each additional
mathematics course successfully completed by students. In
addition, higher grades in those mathematics courses are
also highly related to increased scores on both the North
Dakota Mathematics Assessment and the ACT Mathematics Test.
In order to make adequate yearly progress, students need to
take 4 or more mathematics courses and earn high grades in
these courses.
High grades in English III and English IV courses are
also highly related to increased scores on both the North
Dakota Reading Assessment and the ACT Reading Test. In
order for high schools to maintain adequate yearly progress
in reading, more students need to earn not just Bs in
English but also some As. Students with low grades of

"C"

and below tended to score in the novice and partially
proficient performance levels.
Recommendations
As a result of this study, there are many
recommendations that can be generated. Six of these
recommendations are:
1.

North Dakota students should take more mathematics
courses above algebra I;

2.

North Dakota students should earn high grades in
English and mathematics;
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3.

Consideration should be given to investigating the
possibility of utilizing the ACT as the basic
component of the North Dakota Reading, North Dakota
Mathematics, and North Dakota Science Assessments at
the high school level;

4.

Future North Dakota performance level cut scores
should be set lower than the approximately 78th to
80th national percentile rank that the current 12th
grade mathematics cut score is set;

5.

Future North Dakota performance level cut scores
should be set lower than the approximately 62nd
national percentile rank that the current 12th grade
Reading cut score is set; and

6.

Teachers should consider teaching to the test.
First, it is recommended that more students take

additional advanced mathematics courses in order to achieve
the 2013-2014 No Child Left Behind requirement in which
100% of the students must score at or above the proficient
level in mathematics (Matzke, 2002; No Child Left Behind
Act, 2001; Rigney, 2002). In addition, these students must
also receive good grades in these mathematics courses in
order to score at the proficient and advanced levels.
The second recommendation is that students should earn
high grades in English and mathematics. Students should
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earn either all "As" or "As" and "Bs" in English. Students
who earned "Cs" and below in English III, English IV, and
mathematics seldom scored at the proficient or above
performance levels.
The third recommendation is that consideration should
be given to investigating the possibility of utilizing the
ACT as the basic component of the North Dakota Reading,
North Dakota Mathematics, and the North Dakota Science
Assessments. This recommendation is primarily based on the
high correlations found in this study between the North
Dakota State Assessments and the ACT Tests.

ACT has

developed an ACT Writing Test that will be available in
2005.

The North Dakota State Board of Higher Education is

currently considering requiring the ACT Writing Test in
addition to the ACT Test for several reasons. Some of which
are to further aid in college placement as well as to
increase the emphasis on writing (Kolpack, 2004). The fact
that colleges and universities require the ACT and that a
plethora of scholarships require an ACT score provide
further support for this recommendation.
If the ACT would be considered for use as the North
Dakota Assessment, a customized report would need to be
generated to provide the type of report with information
that would satisfy the United States Department of
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Education's reporting requirements for the No Child Left
Behind Act. These customized reports would also provide the
information needed for individual students, and educators
to utilize in improving student achievement as required
under the No Child Left Behind Act.
Cost is another factor.

While the 2003-2004 North

Dakota testing contract was $ 991,641., the 2004-2005 North
Dakota testing contract is $ 3,924,856 (J. A. Newborg,
personal communication, September 13, 2004). If the State
assesses approximately 60,000 students, this comes to
approximately $65.41 per student assessed. The cost of
taking the ACT Test is $28. The cost of taking the ACT
Writing Test is an additional $14. The costs of taking both
the ACT Test and the ACT Writing Test is $42. Among other
considerations are costs for a customized report and
perhaps a group discount for assessing students statewide.
Even with these and other considerations, the cost should
be below the 2004-2005 cost of $65.41 per student.
The fourth recommendation is that the setting of
future performance levels must be set lower than the
current 12th grade mathematics proficient level cut score of
768. The current cut score of 768 on the TerraNova scale is
at approximately the 78th national percentile rank
(TerraNova, 2001) as displayed on Table 8. This will vary
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slightly due to the supplemental items on the North Dakota
Mathematics Assessment. Although the supplemental items are
also scaled to the TerraNova scale, due to the additional
items, a student's actual national percentile rank will
vary a few points between the TerraNova component and the
supplemental component on the North Dakota Mathematics
Assessment. Figure 2 in Appendix v helps to illustrate
this. When seniors were assessed in the fall of the year,
the 768 mathematics cut score would be at approximately the
80th national percentile rank (TerraNova, 2001). This also
helps to explain why only 33% to 36% of North Dakota
seniors scored at or above the mathematics proficient level
during the three years of testing since these cut scores
were set.
The fifth recommendation is that the setting of future
performance levels should be set lower than the current 12th
grade reading proficient level cut score of 720. The
current 12th grade reading cut score of 720 on the TerraNova
scale is at approximately the 62nd national percentile rank
(TerraNova, 2001). This will vary slightly due to the
supplemental items on the North Dakota Reading Assessment.
Although the supplemental items are also scaled to the
TerraNova scale, due to the additional items, a student's
actual national percentile rank will vary a few points
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between the TerraNova component and the supplemental
component on the North Dakota Reading Assessment. When
seniors were assessed in the fall of the year, the 720
reading cut score would be at approximately the 64th
national percentile rank (TerraNova, 2001). This fact also
helps to explain why only 50% to 55% of North Dakota
seniors scored at or above the proficient level during the
last three years of testing since these cut scores were
set.
The sixth recommendation is that teachers should
consider teaching to the test. In order for students to
score high on the North Dakota Reading and Mathematics
Assessments, teachers need to be sure that each standard
and benchmark that is assessed is taught. Improved
curricula in line with state standards and benchmarks are a
necessity. In addition, teachers will need professional
development that will enable them to appropriately
interpret the North Dakota Reading and Mathematics
Assessment reports and make appropriate curricular
modifications. The Item Analysis Summary provides the
highest degree of specificity of all of the assessment
reports and would be most useful for those who work with
curriculum.
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Although the North Dakota Department of Public
Instruction has embargoed (Newborg, J. A., 2004) the Item
Analysis Summary and other useful reports and scores, it is
hoped the embargo will be lifted so that school districts
will be able to utilize multiple indicators which provide a
full array of reports and scores with which to increase
student achievement as required under NCLB. These embargoed
reports and scores would also provide multiple indicators
of student achievement that would assist local and state
policymakers in making sound decisions that affect the
educational process.
Further Research
Further research is needed to identify coverage of
North Dakota standards and benchmarks assessed by the ACT
Reading and ACT Mathematics Tests. If the ACT Science Test
is to be utilized as the North Dakota Science Test,
research should be conducted to determine if this
assessment is also a good measure of the North Dakota
Science Standards. In addition, research should be
conducted relating the new ACT Writing Test that will
become available in 2005.
The North Dakota Reading Assessment was significantly
correlated with both the ACT Test and high school GPA.
However, the North Dakota Reading Assessment had a
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correlation coefficient of .773 with the ACT Composite. It
would be interesting to determine if the ACT Science and
ACT English Tests are more highly correlated to the North
Dakota Reading Assessment than to the ACT Reading Test.
This is an area for further research.
In conclusion, in order for North Dakota to have 100%
of its seniors score at or above the proficient level, some
major changes will need to take place. Some of these
changes may include changes in high school graduation
course requirements, instruction, student learning, student
achievement, lowering of the 12th grade mathematics
proficient level cut score, providing professional
development, integration of mathematics into all high
school courses, greater involvement of parents and the
community, and changing the No Child Left Behind Act, 2001.
Unless major changes take place, there is very little
chance of 100% of North Dakota students scoring at the
proficient level at anytime in the foreseeable future.
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APPENDIX I

1581 Atlanta Drive
Bismarck, ND 58504

Dear

I am a graduate student pursuing a Ph.D. in Teaching
and Learning through the University of North Dakota.

For

my dissertation I plan on conducting a relationship study
of the ACT and the North Dakota Assessments.

I think the

findings will be both informative and useful.
I am requesting the ACT and the North Dakota Reading
and Mathematics assessment scores for each of your seniors
from the 2001-2002 school year as well as the 2002-2003
school year.

I need matched sets of scores so I will need

them for each individual student.

In addition, I am also

requesting a copy of each student's transcript so that I
can get his or her high school GPA and run relationship
studies of GPA to the assessments as well.
This should be minimal work for your staff.

I would

be happy to help your assessment coordinator pick out the
reports with the data that I need.

I will not release

individual student scores or other personally identifying
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information.

The University of North Dakota Institutional

Review Board (IRB) will be overseeing my research as they
do for all graduate students conducting research.
I do not need the student information right now.
However, at this time I would appreciate written
confirmation that your school district will provide me with
the necessary ACT, North Dakota Reading and Mathematics
Assessment data, gender information and either individual
student transcripts or GPA for my study.
In response for your participation, I will supply you
with a summary of my research findings.
Please return the enclosed form in the enclosed selfaddressed stamped envelope.

If you have any questions,

please feel free to contact me at one of the following:
Hebron High School

878-4442

New Salem High School

843-7610

Bismarck residence

222-3222.

Sincerely,

Mr. Gaylynn L. Becker, M.Ed.
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A P P E N D I X II

Release of Information Form
For Research Purposes Only
Gaylynn Becker
1581 Atlanta Drive
Bismarck, ND 58504
(701) 222-3222 (residence)

Yes, ________________________

agrees to participate in

(Name of school)
your research study and will supply you with the following
information when you request it:
____

Individual student ACT scores

_____ Individual student North Dakota Assessment scores
Content Standard Performance Report
_____ Individual student transcripts
____

Individual student gender.

I know that you will not release any individually
identifiable student information.

The University of North Dakota Institutional Review
Board (IRB) will be overseeing your research as they do for
all graduate students conducting research.
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I (do _____) (do not _____ ) wish to have a summary of
your findings.

(School official's name)

(Title)

(School official's signature)

(Date)

Please return in the enclosed self-addressed stamped
envelope.

If you have any questions, please contact me.

Thanks,

Gaylynn L. Becker
1581 Atlanta Drive
Bismarck, ND 58504
(701) 222-3222 (residence)
(701) 878-4442 (Hebron High School)
(701) 843-7610 (New Salem High School
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A P P E N D I X III

North Dakota Reading Standards
(Bina, 1996)
Standard 1:
1.12.1

Students gather and organize information

Analyze information for relevance, reliability,
and validity

1.12.2

Use complex structures to organize and analyze
information

1.12.3

Use cross-referencing while gathering information

Standard 2:
12.2.1

Students engage in the reading process

Construct meaning while reading and adjust for
understanding

12.2.2

Read a variety of texts

Standard 3:
12.3.1

Students comprehend literature

Analyze how literature reflects its culture and
historical period

12.3.2

Understand that the reader interacts with the
text

Standard 4:

Students engage in the writing process

12.4.1

Plan, write, and revise

12.4.2

Use standard conventions of grammar, punctuation,
and spelling appropriate to the selected audience
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12.4.3

Identify personal strengths and weaknesses in
writing and seek feedback from others to improve
writing

Standard 5:

Students write for a variety of purposes and
audiences

12.5.1

Write for public audiences

12.5.2

Use specific techniques in writing in order to
reflect purpose

12.5.3

Use a wide variety of complex writing forms

Standard 6:

Students engage in the speaking and
listening process

12.6.1

Adapt to a variety of speaking and listening
situations

12.6.2

Defend a position

12.6.3

Analyze and evaluate messages

12.6.4

Demonstrate various speaking styles

Standard 7:

Students understand and use principles of
language

12.7.1

Use grammar and conventions of English to convey
a specific message

12.7.2

Understand how language reflects cultural and
gender perspectives

12.7.3

Analyze figurative, idiomatic, and symbolic
language
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A P P E N D I X IV

North Dakota Mathematics Standards
(Bina, 1999)
Standard 1:

NUMBER AND OPERATION

Students understand and use basic and advanced
concepts of number and number systems.
12 .1.1

Know and use the real number system, its subsets
and properties

12. 1.2

Identify complex numbers and understand their
relevance in solving equations

12.1.3

Use basic set relations and operations with
appropriate notation

12.1.4

Understand the meaning of operations and how they
relate to each other

12.1.5

Apply advanced estimation skills and appropriate
computational methods to attain reasonable
solutions

12 . 1.6

Understand the properties and basic theorems of
roots, exponents, and logarithms

Standard 2:

GEOMETRY AND SPACIAL SENSE

Students understand and apply geometric concepts
and spatial relationships to represent and solve
problems in mathematical and nonmathematical
situations
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12 . 2.1

Understand and apply the properties of two and
three-dimensional figures

12.2.2

Construct basic geometric figures using
appropriate tools

12.2.3

Understand the concepts of congruence,
similarity, and symmetry

12.2.4

Apply transformations to basic shapes

12.2.5

Apply the Pythagorean Theorem to solve problems

1 2 .2 . 6

Apply basic trigonometric ratios to solve realworld problems

12.2.7

Apply measurements and formulas in computations
of perimeter, area, and volume

1 2 .2 . 8

Generate geometric conjectures inductively and
validate them deductively

12.2.9

Apply geometric properties to a coordinate system

Standard 3:

DATA ANALYSIS, STATISTICS, AND PROBABILITY

Students use data collection and analysis
techniques, statistical methods, and probability
to solve problems
12.3.1

Design, implement, and present statistical
studies

12.3.2

Sample data and understand the role of sampling
in data analysis

12.3.3

Use counting strategies
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12.3.4

Calculate theoretical and experimental
probabilities

12.3.5

Calculate and interpret measures of central
tendency and variance

12.3.6

Use regression techniques to determine and
interpret the curve of best fit

12.3.7

Draw inferences and predict outcomes from data
expressed in a variety of ways

Standard 4:

MEASUREMENT

Students use concepts and tools of measurement to
describe and quantify the world
12.4.1

Understand attributes, units and systems of
measurement

12.4.2

Apply a variety of techniques, tools, and
formulas to determine measurements

12.4.3

Measure physical quantities and determine
measurement error

12.4.4

Use estimation in the measurement process

Standard 5:

ALGEBRA, FUNCTIONS, AND PATTERNS

Students use algebraic concepts, functions,
patterns, and relationships to solve problems
12.5.1

Use algebraic procedures to manipulate
mathematical expressions

12.5.2

Solve equations, inequalities, and systems
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12.5.3

Represent and describe relations algebraically
numerically, and graphically

12.5.4

Create, manipulate, and apply matrices to real
life situations

12.5.5

Develop and analyze a variety of algorithms

12.5.6

Understand and apply the process of recursion

12.5.7

Use patterns and functions to model problems

12.5.8

Understand the basic ideas about convergence,
limit of functions, and finite series
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Appendix V
Scale
Scores

999
900
800
700
600
500
400
300
200
100

1
12th Grade Mathematics Items on the scale*
Figure 2.

Matematics Scale Scores

TN TerraNova: Items on the TerraNova Scale
SS State Supplement: CTB Test Items on the TerraNova Scale
* Advanced Level Cut Score
A Proficient Level Cut Score
* Partially Proficient Level Cut Score
z Novice
* This depiction is not to show the exact distribution of TerraNova
items. Rather it is to communciate the concept that both the TerraNova
and the State Supplement are scaled to the same TerraNova Scale.
Equivalent national percentile ranks taken from the TerraNova, The
Second Edition Spring Norms Book will show slight differences due to the
effect of the supplemental items.
GLB: 9/04
(Becker, G. L., September, 2004)
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